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1.0 INTRODUCTION

The Canyon Creek Watershed is located within the Coeur d'Alene River basin and is a
southwest-flowing tributary of the South Fork Coeur d'Alene River (South Fork). The Bureau of
Land Management (BLM) has identified 125 source areas (e.g., mining waste rock dumps, adits,
and jig tailings piles) (Table 4.1-2) within the watershed (BLM 1929). The watershed has been
affected by mining activities and hazardous substances have been and continue to be released
into the environment.

There have been several previous clean-up activities in the Canyon Creek watershed. During the
1997 and 1998 field seasons, the Silver Valley Natural Resources Trustees performed several
removal actions for the Frisco and Gem mill sites, the Standard Mammoth Facility, the Black
Bear Fraction and Flynn Mines and the Canyon Silver (Formosa) mine and mill sites. In
addition, contaminated tailings and sediment were also removed from the Canyon Creek channel
and impacted riparian zone from the Gem mill site downstream to Woodland Park. Soils at
removal areas were amended with organic materials and revegetated; the stream was stabilized
using bioengineering methods (Harvey 2000). With the exception of grasses in some areas, other
vegetation (trees and shrubs) was not successful. An unlined repository was constructed at
Woodland Park to contain the estimated 600,000 cubic yards of material yielded by these
removals. This repository was capped with growth media and revegetated (Harvey 2000).
Recent monitoring by USGS indicates a plume of metals contaminated groundwater
down-gradient from this repository (Box 1999).

One of the Mining Companies is presently installing a passive-treatment pilot on top of the Star
Tailings Pond. In the 2000 field season, a 1.25-mile long, 8-inch diameter pipeline from the
Gem Portal to the Star Pond was installed. The 10 gallon-per-minute pilot is designed to treat a
portion of the Gem discharge using two parallel treatment trains: one with a vertical filtration cell
and high permeability bioreactor, and the other with vertical filtration and low permeability
bioreactor. The pilot will be used to help assess the effectiveness of these methods in effectively
treating acid mine drainage. Implementation is expected to occur in the 2001 field season
(Hansen2000).

Several actions have also been implemented to address human health concerns in this watershed.
During the 1997, 1998, and 1999 field seasons, the USAGE on behalf of the USEPA has
performed several residential soil cleanups determined to be necessary to protect human health.
These actions include removals at 10 residential properties within the Canyon Creek watershed.
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In addition, one home was placed on an end-of-tap water purification system, as their water did
not meet the Removal Action Level for drinking water (USEPA 1999, 2000a, and 2000b).

This watershed is one of eight watersheds assigned to conceptual site model (CSM) Unit 1,
Upper Watersheds (see Part 1, Section 2, Conceptual Site Model Summary). The watershed
itself has been divided into five segments to focus this investigation (Figure 1.1-1). The
following section provides a brief description of each segment.

1.1 SEGMENT DESCRIPTIONS

Segment 1 contains the headwaters of Canyon Creek downstream to just above the Ajax No. 3
Mine (Figure 4.1-1). The BLM identified!9 mining-related sites (source areas of potential
metals contamination) in this segment; however, Canyon Creek does not receive significant
metals input from this segment. The area is relatively undisturbed with an intact and well-
vegetated riparian zone and stable stream banks.

Segment 2 starts just above the Ajax No. 3 mine and continues downstream to the mouth of
Gorge Gulch at Burke (Figure 4.1-2). The BLM identified 13 source areas hi this segment;
however, this segment of Canyon Creek has relatively low concentrations of metals and does not
contribute significantly to metals loading to the Coeur d'Alene River system. The area is
relatively undisturbed, with an intact and well-vegetated riparian zone and stable stream banks.

Segment 3 contains Gorge Gulch, where mining-related impacts are first noted with increased
metal concentrations in surface water (Figure 4.1-5). The BLM identified 17 source areas in this
segment. Sampling of surface water indicates that metals concentrations are greater than ambient
water quality criteria (AWQC).

Segment 4 begins at the mouth of Gorge Gulch and ends near the West Bell Mine, south of Gem
(Figure 4.1-8). The BLM identified 64 source areas in this segment. Sampling of surface water
indicates that metals concentrations in surface water are greater than AWQC. Aquatic life in this
part of the watershed is nearly absent. Channelization is extreme in this segment. Upstream at
the Hecla-Star Mine and millsite, the stream enters an approximately 'A-mile-Iong box culvert,
and then emerges to a tightly constrained channel. There has been extensive modification of the
stream bank in the lower reaches of this segment in conjunction with historical mining-related
activities; residential, industrial, and transportation infrastructure development; mine tailings
recovery; and remediation.
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Segment 5 begins near the West Bell Mine, south of Gem and ends at the confluence of Canyon
Creek and the South Fork Coeur d'Alene River (Figure 4.1-11). The BLM identified 12 source
areas in this segment. Sampling of surface water indicates that metals concentrations in surface
water are greater than AWQC. Aquatic life in this part of the watershed is nearly absent. In the
lower half of the segment, the valley broadens. A wide flowing river is present with up to 40 feet
or more of alluvium above the bedrock. A former tailings dam was maintained at Woodland
Park until the dam failed because of floods in 1917. Tailings deposits from the floodplain in this
segment have been excavated and placed in a new repository on the south side of the stream.
Sampling conducted during the remedial investigation suggests that floodplain sediments remain
affected by high metals concentrations.

1.2 REPORT ORGANIZATION

The remedial investigation report is divided into seven parts. Part 2 presents the remedial
investigation (RI) results for the eight CSM Unit 1 upper watersheds. This report on the Canyon
Creek Watershed is one of eight reports contained within Part 2. The content and organization of
this report are based on the U.S. Environmental Protection Agency's (EPA) Guidance Document
for Conducting Remedial Investigations and Feasibility Studies under CERCLA, Interim Final
(USEPA 1988). This RI report contains the following sections:

• Section 2—Physical Setting: includes discussions on the watershed's geology,
hydrogeology, and surface water hydrology

• Section 3—Sediment Transport Processes

• Section 4—Nature and Extent of Contamination: includes a summary of chemical
results and estimates of mass loading from source areas

• Section 5—Fate and Transport: includes chemical and physical transport
processes for metals

• Section 6—References

Risk evaluations and potential remedial actions associated with source and depositional areas are
described in the human health risk assessment, the ecological risk assessment, and the feasibility
study (all under separate cover).
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2.0 PHYSICAL SETTING

This section presents a discussion of the geology, ore deposits, mining history, hydrogeology,
and hydrology of the Canyon Creek Watershed.

2.1 GEOLOGY AND MINES

The Canyon Creek Watershed is a steep-walled, deeply incised canyon. The locations of two
geologic cross sections are shown in Figure 1.1-1; the two cross sections are provided in
Figures 2.1-1 and 2.1-2. The steep topography of the Canyon Creek Watershed and the presence
of Quaternary alluvium and tailings atop sedimentary bedrock are shown in both cross sections
and discussed below. Figure 2.1-1 shows the position of the Hecla-Star Tailings Ponds and a
tailings repository relative to the Quaternary alluvium, channel and terrace gravels. Mining
history hi the watershed is presented in Section 2.1.6.

2.1.1 Geomorphic Setting

The Canyon Creek Watershed begins at the Bitterroot Divide which separates the Clark Fork
Basin from the Coeur d'Alene Basin. Canyon Creek flows in a westerly direction and empties
into the South Fork at Wallace (Part 1, Figure 1.2-2). The Creek is characterized by a high
stream gradient within a deeply incised, V-shaped canyon in its upper reaches. In the vicinity of
Woodland Park, the gradient decreases, and Canyon Creek opens into a U-shaped canyon.
Where Canyon Creek flows into the South Fork at Wallace, and west of Wallace, the South Fork
flows through a U-shaped canyon.

2.1.2 Bedrock Geology

Sedimentary rocks assigned to the Precambrian Belt Supergroup are the dominant rocks in the
Canyon Creek Watershed (Part 1, Figure 3.2-2). Two formations within the Precambrian-age
Belt Supergroup that predominate are the Prichard and to a lesser degree the Burke Formation of
the Ravalli Group. The Prichard consists of argillite, quartz-rich argillite, and quartzite, whereas
the Burke Formation consists of impure to lesser pure quartzite.

In the upper reaches of the watershed, there are lesser amounts of the Revert and St. Regis
Formations of the Ravalli Group; both the Revert and Regis overlie (and are younger than) the
Prichard and Burke Formations. The Revert is impure to pure quartzite, and the St. Regis is
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more variable and consists of either argillite, quartzite, or carbonate-bearing (limestone or
limestone-rich) beds (Part 1, Figure 3.2-2).

The Cretaceous-age Gem stocks outcrop on the north side of Canyon Creek between Wallace and
Burke (Part 1, Figure 3.2-2). The Gem stocks are igneous monzonite, a granite-type rock, that is
younger and intrudes (i.e., is welled up within) the older Belt Supergroup rocks.

2.1.3 Structural Geology

The Canyon Creek Watershed exhibits two dominant structural trends defined by north-
northwest-trending faults and roughly east-west-trending faults (Part 1, Figure 3.2-2). The faults
are both normal and reverse faults, with dip-slip movement involving hundreds of feet of
displacement and strike-slip movement of up to 16 miles (as seen on the east-west trending
Osburn Fault). The north-northwest-trending faults are more prevalent in the upper portion of
the Canyon Creek Watershed, whereas the east-west faults (e.g., Golconda, Paymaster, and
Wonder Faults) hi the topographically lower areas are roughly parallel with the Osburn Fault
(Part 1, Figure 3.2-2).

The sedimentary Belt Supergroup rocks are moderately folded throughout the watershed, and the
fold axes typically trend in a northerly direction.

2.1.4 Soils

Like most of the soils throughout the Coeur d'Alene district, the soils in the Canyon Creek
Watershed can be grouped into two broad categories: hillside soils and valley soils. Hillside
soils typically consist of a silty loam with variable amounts of gravels and clay. Hillside soils
are generally less than 2 feet thick. Valley soils are found within the streams of Canyon Creek
and the floodpiain (Part 1, Figure 3.2-2).

Valley soils can be further subdivided into two types: (1) Quaternary glacial and glaciofluvial
deposits (Part 1, Figure 3.2-2, symbol Qg) located in the headwaters of Canyon Creek, and (2)
Quaternary alluvium (Part 1, Figure 3.2-2, symbol Qai), which is unconsolidated material and
occurs throughout most of the length of Canyon Creek. Included with the Quaternary alluvium
are tailings and related materials produced by mining activities. Tailings are discussed further in
Section A, Nature and Extent of Contamination.

The metal concentrations in soils may be greater where underlain by near surface mineralized
rock (ore deposits). Elevated metal concentrations in soils overlying near surface ore deposits
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(dispersion patterns) have been studied in the district (Gott and Cathrall 1980). This is an
important concept for evaluating pre-mining background metal concentrations hi the district.
Therefore, dispersion patterns were accounted for in background ranges of metals in soil
presented in Part 1, Section 5.2.

Various geotechnical analyses were performed on materials obtained from the upper Star
Tailings Ponds in segment CCSegOS, including grain size analyses, hydrometer tests, Atterberg
limits, moisture-density relationship, consolidation tests, direct shear, and triaxial compression.
These analyses were performed for the Mine Owner-initiated pilot project studying the
performance of a passive treatment system for the Gem Portal mine drainage (MFG 1999, 2000).

2.1.5 Ore Deposits

Canyon Creek drains the Golconda-Lucky Friday, Gem-Gold Hunter, Rex-Snowstorm, and
Tamarack-Marsh mineral belts (Part 1, Figure 3.2-3). At least 21 mines and mining complexes
have operated in the Canyon Creek Watershed. More ore was produced from mines in the
Canyon Creek Watershed than in any other watershed in the district. The largest producing
mines were the Star-Morning, Hecla, Standard-Mammoth, Hercules, Helena-Frisco Group
(which includes Black Bear, Frisco, and Gem), Tamarack, and Tiger-Poorman (Table 2.1-1). A
summary of mines located hi the canyon is presented in Section 2.1.6. Mine locations are shown
on figures in Section 4.

As indicated by the production figures, lead and zinc were the most abundant metals produced.
The Canyon Creek Watershed hosts what is referred to as lead-zinc replacement deposits, where
ore-bearing fluids altered the host quartzites and argillites by replacing the quartz and clay
minerals with sphalerite and galena. Waste rock piles are present at most mine workings in the
Canyon Creek Watershed. Waste rock consists of broken, angular rock that is generally unmilled
and typically dumped near the mouth of the mine workings (Box, Bookstrom, and Kelley 1999).
Most of the larger waste rock piles in the watershed are located upstream of the town of Gem.
The metal content of waste rock is discussed in Section 4, Nature and Extent of Contamination.

In general, most of the ore deposits associated with the Canyon Creek Watershed occur at the
transition between the Burke and Prichard Formations (see Figure 2.1-2, Standard-Mammoth
Mine and Tiger-Poorman Mine). Within these two formations, most of the deposits occur within
quartzite strata (Umpleby and Jones 1923). For example, the Helena-Frisco, Standard-
Mammoth, Tiger-Poorman, and Hecla are all within (or predominantly within) the Burke
Formation quartzite (Part 1, Figure 3.2-2). The largest mine in the watershed, the Morning-Star,
is also in quartzite, although it is assigned to the Revert Formation.
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Quartz and siderite, an iron carbonate (FeCO3), are the most common non-ore minerals
associated with the deposits. In some deposits in the Canyon Creek Watershed, siderite is more
abundant than quartz, and in others, siderite is absent (Ransome and Calkins 1908).

2.1,6 Mining History

A brief summary of available information on historical mining activities is presented in this
section. During the RI/FS process, an extensive list of mines, mills, and other source areas was
developed based on a list originally developed by the Bureau of Land Management (BLM 1999).
This list is presented in Section 4.1, Nature and Extent, and in Appendix I.

Mining in the Canyon Creek Watershed began in 1887 and continued until 1991. Silver-lead ore,
and later zinc, was extracted from subsurface deposits. Mills were constructed along Canyon
Creek to concentrate the ore before its shipment to smelters. The concentration process required
large volumes of water and resulted in the generation of fine dust and tailings. Locating mills
along the creek provided the water needed to operate the mills and a convenient disposal method
for the tailings produced by the concentration process. Prior to 1965, all of the mills along
Canyon Creek discharged most, if not all, of their tailings to the stream. In 1965, the Star Mine
constructed tailings ponds hi the Canyon Creek floodplain upstream of Woodland Park. By
1968, all the mills impounded their tailings (Stratus 1999). Figures in Section 4 show the
location of some of the mines and mills that historically operated in the Canyon Creek
Watershed.

Between 1887 and 1990, at least 21 mines and mining complexes in the Canyon Creek produced
an estimated 36 million tons of ore (Mitchell and Bennett 1983a, SAIC 1993a). From this ore,
an estimated 2.6 million tons of lead, 1.2 million tons of zinc, 9,000 tons of copper, 5,000 tons of
silver, 1 ton of gold, and 27 million tons of tailings were produced (Mitchell and Bennett 1983a;
SAIC 1993a). The following sections summarize the mine and mills operated in the Canyon
Creek Watershed.

2.1.6.1 Mines

The mines that operated hi the Canyon Creek Watershed for which ore production was recorded
are listed in Table 2.1-1. This table includes the production years of the mine, estimated volumes
of ore and tailings produced as a result of the mining activity, and the segment in which the mine
is located. Not all of the mines operating in the watershed are listed because ore production, if
any, has not been documented for every mine. Additionally, some mining operations were
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carried out at more than one location, occasionally in more than one segment or even in more
than one watershed. The ore production listed in Table 2.1-2 is the total production for all
mining operations. Section 2.1.7 summarizes the number of mine features from BLM mapping
of the watershed.

2.1.6.2 Mills

Table 2.1-2 lists the mills with operations in the Canyon Creek Watershed for which there are
records. This table includes the operating years of the mill and a summary of ownership, and the
segment in which the mill is located. Not all mills are listed because records were not available
for all mills.

2.1.7 Mine Workings

Underground workings in many mines are very extensive and act as collection and distribution
systems for groundwater. Many adits and tunnels in the watershed act as discharge points for
groundwater. The adit drainage discharges directly to surface water or infiltrates waste rock piles
before discharging to surface water from seeps (SAIC 1993c). The mine workings in each
segment of the Canyon Creek Watershed are described in the following subsections.

2.1.7.1 Segment CCSegOl

There are 11 mines and 7 unnamed adits within segment CCSegOl.

2.1.7.2 SegmentCCSeg02

There are eight mines and one adit within the CCSeg02 area.

2.1.7.3 SegmentCCSegOS

There are 12 mines and 1 unnamed adit hi segment CCSegOS.

2.1.7.4 SegmentCCSeg04

Segment CCSeg04 along Canyon Creek starts at the Hidden Treasure Mine and ends
downstream at the West Bell Mine. There are at least 38 mines, 4 mills, and 3 unnamed adits in
segment CCSeg04.
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The Tiger-Poorman Mine is located along the north side of Canyon Creek. The mine was
allowed to flood in 1908 after deeper workings proved disappointing. Drainage from the Tiger-
Poorman Mine flows into Canyon Creek. The area has been reworked and the actual locations of
adits are unknown.

The Hercules Mine, which operated from 1905 to 1959, is located along the north side of Canyon
Creek. Hercules No. 5 is the lowest adit of the Hercules Mine. Hercules No. 5 flows year-round
and drains into nearby Gorge Gulch, which flows into Canyon Creek.

The Hidden Treasure Mine is located on the northwest side of Canyon Creek. Originally the
mine was an adit associated with the Tiger-Poorman Mine. It was used to access a number of
other mines and, therefore, may drain substantial mine workings.

The Hecla-Star Mine and Millsite Complex is located on the east side of Canyon Creek at Burke,
Idaho. Discharge from the Star main adit is collected and piped to the Hecla-Star Tailings Ponds.
Canyon Creek has been channelized under most of the Hecla-Star Mill buildings.

The Tamarack mine complex is located on Ninemile Creek but the Tamarack No. 7 adit is
located on Canyon Creek and drains into Canyon Creek. The adit was originally the No. 6 level
of the Standard-Mammoth Mine; however, in 1922 it was changed to the No. 7 level of the
Tamarack and Custer, and the adit was extended to the Tamarack vein. The adit may drain
substantial mine workings, including Tamarack-Weta and Standard-Mammoth Mine.

The Frisco Mine includes three adits, a millsite, and a tailings pile. The Black Bear Mine is
located upstream of the Frisco milisite and consists of several adits located up the hillside from
Canyon Creek, and a millsite.

The Gem Mine, millsite, and associated adits are located on the east side of Canyon Creek,
downstream from the Frisco miiisite. The portal to the mine is plugged with concrete to collect
the drainage, which is discharged through a 12-inch-diameter pipe. The buried pipe extends
200 feet from the closed portal to Canyon Creek (MFG 1997).

2.1.7.5 Segment CCSegOS

There are three mines, six tailings ponds, and three mills located in segment CCSegOS.

The tailings ponds for the Hecla-Star Mine are located along the lower reaches of Canyon Creek.
The six ponds contain an estimated 3.4 million tons of tailings and occupy approximately
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66 acres. The five upper ponds are inactive and have sparse vegetation. Significant erosion can
be observed along the side of the ponds. Areas of seepage have been identified and sampled over
the past ten years, yielding total lead concentrations in the 1,000 to 2,000 jUg/L range, and total
zinc concentrations in the 30,000 to 35,000 ,ug/L range (MFG 1991, Houck and Mink 1994,
Liverman 1995, Gearheart, et al. 1999). The lower pond is still active and is used as a settling
pond for Star Mine drainage (Box 1999). Measured flow from the lower tailings pond in 1991
was approximately 1 cubic foot per second (cfs) (SAIC 1993c). Measured flow from the outfall
pipe (CC811) ranged from approximately 1 to 3 cfs from 1994 to 1998 (see Attachment 2). The
tailings ponds were built on the floodplain and it is highly probable that they cover deposits of
historic jig tailings.

Canyon Creek flows into the South Fork near the town of Wallace, Idaho. Information indicates
that there was an impoundment downstream of Woodland Park where tailings and waste
materials accumulated behind a wooden plank dam, resulting in tailings deposits upstream from
the impoundment (Houck and Mink 1994). The dam was flooded and destroyed in 1917.

2.2 HYDROGEOLOGY

The Canyon Creek Watershed occupies approximately 22 square miles of land surface. Canyon
Creek flows approximately 12 miles from its headwaters in the Bitterroot Mountains to its
confluence with the South Fork (MFG 1995). The elevation change in the watershed is
approximately 4,000 feet, ranging from 6,700 feet above mean sea level (msl) in the Bitterroots
to 2,750 feet above msl at the confluence with the South Fork.

The hydrogeology of the Canyon Creek Watershed can be divided into two main aquifer
systems: the bedrock aquifer and the shallow alluvial aquifer. The bedrock aquifer within the
Canyon Creek Watershed consists primarily of the Precambrian formations of the Belt
Supergroup, including the Wallace and Prichard Formations. The rocks are predominantly
quartzites, dolomites, and argillites (Hobbs et al. 1965). In general, the bedrock has very low
permeability (open areas hi which water can flow). Secondary features such as fractures, faults,
or mine workings may increase the permeability substantially. Section 2.1.6 describes the mine
workings that may have some influence on groundwater.

The shallow alluvial aquifer consists of unconsolidated alluvium, including natural materials as
well as mine tailings and waste rock. In general, the alluvium increases in thickness from the
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headwaters of Canyon Creek toward its confluence with the South Fork (Ridolfi 1998). Near the
mouth of Canyon Creek, the alluvium both narrows and thins. Bedrock is close to the surface
and the alluvial channel is limited to about 15 feet hi thickness.

In segments CCSegOl, CCSeg02, and CCSegOS, Canyon Creek occupies a narrow valley
consisting primarily of exposed bedrock with no substantial alluvial deposits along its banks
(Box, Bookstrom, and Kelley 1999). Segment CCSeg04 contains discontinuous areas of
alluvium deposits that serve as shallow unconfined aquifers; however, there are no major alluvial
deposits until segment CCSegOS.

The hydrogeologic conceptual model for lower Canyon Creek (segment CCSegOS) is an alluvial
valley with alluvial aquifers underlain by nearly impermeable bedrock. Data suggest that at least
two aquifers exist within the alluvial material, including a shallow unconfined aquifer (average
depth 3 to 10 feet below ground surface [bgs]) and a lower semi-confined aquifer (approximately
20 to 27 feet bgs at the location of well WP-3 [Figure 2.2-lj). These two aquifers are separated
by a sandy silt to silty sand layer, which has been theorized to form a leaky aquitard (Houck and
Mink 1994).

Groundwater elevation in the alluvial aquifer fluctuates seasonally; groundwater is recharged by
precipitation, snowmelt, adit drainage, and from losing reaches of Canyon Creek, such as the one
at Woodland Park. (A losing reach is a portion of the creek that loses water to the aquifer; a
gaming reach is one that gains water from the aquifer.) Groundwater elevations are generally
highest in the spring during periods of increased snowmeit and precipitation, and lowest during
winter and early spring when precipitation rates are lowest and snowmelt is not occurring
(Dames & Moore 1991).

2.2.1 Aquifer Parameters

Aquifer parameters such as hydraulic conductivity and transmissivity are commonly obtained by
performing multi-well pumping tests or single-well slug tests. Aquifer test data were not
available in any of the references reviewed for this investigation. The only aquifer parameters
noted ha any of the documents were specific capacities based on data obtained during well
development. Monitoring wells installed in 1993 in the Woodland Park area along Canyon
Creek were pumped for well development purposes. Specific capacities ranging from 1.3 to 8.9
gallons per minute per foot (gpm/foot) of drawdown were calculated at discharge rates ranging
from 2 to 10 gpm during development (Houck and Mink 1994).
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The transmissivity of wells where the specific capacity is known can be estimated (Driscoll
1986). The transmissivity for an unconfined aquifer is calculated as follows:

T=(Q/s)x 1,500

where

T= transmissivity in gallons per day per foot (gpd/foot)
Q = yield of well hi gpm
s = drawdown in the well in feet
1,500 = empirical value

Substituting the range of specific capacities for the Q/s term yields transmissivity values ranging
from 1.9 x 103 to 1.3 x 104 gpd/foot.

In December 1999, as part of the RI, slug tests were performed in 14 monitoring wells to
estimate aquifer characteristics of the shallow alluvial aquifer(s). Although slug tests are a
valuable tool for estimating aquifer parameters, it is important to note that they provide estimates
for only a small volume of aquifer material around the well. In addition, because the monitoring
wells were screened over their entire length, the estimated hydraulic conductivities should be
considered as apparent values representative of all the materials encountered.

The hydraulic conductivity values were derived using the solution developed by Bouwer and
Rice (1976). The estimated hydraulic conductivities ranged from 20 to greater than 200 feet/day
(Table 2.2-1) and are typical of silty sand and sand materials (Freeze and Cherry 1979). The
locations of the monitoring wells are shown in Figure 2.2-1.

2.2.2 Water Table Gradients

Based on similar watersheds, it can be assumed that throughout the drainage, the general
groundwater flow direction in the Canyon Creek Watershed parallels the flow of Canyon Creek
surface water. Out from the creek axis, it is expected that a portion of the flow will be toward the
creek. According to water levels in wells installed before 1998, there are localized areas in
segment CCSegOS where the flow direction is downstream and toward the creek and some areas
where the flow direction is downstream and away from the creek. This groundwater/surface
water interaction is discussed in more detail in the following subsection. A total of 73 wells have
been installed in the Canyon Creek Watershed. Through 1993, 38 wells and piezometers were
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installed in the Woodland Park area; in 1998,35 additional wells and piezometers were installed
(Figure 2.2-1).

2.2.2.1 Pre-1998 Wells

Nineteen monitoring wells and domestic (drinking water) wells were installed in the Woodland
Park area before 1993. These wells are constructed with steel casing or are dug wells with large
diameters and are not ideal sampling points. In March 1993, five 2-inch-diameter polyvinyl
chloride (PVC) monitoring wells were installed. In early July 1993, nine small-diameter
(0.75-inch) PVC piezometers and seven shallow 2-inch-diameter monitoring wells were
installed. All nine piezometers were installed near Canyon Creek in areas where the depth to
groundwater was generally less than 2 feet (Houck and Mink 1994). The piezometers were
installed to an average depth of approximately 4 feet bgs. The monitoring wells were installed to
an average depth of approximately 7 feet bgs and located to obtain a distribution of sampling
points throughout the west side of the Canyon Creek floodplain. Well logs for the monitoring
wells indicate a sequence of 2 to 4 feet of jig tailings overlying cobbles and boulders with finer-
grained sediments including sand, silt, and mine tailings. A maximum thickness of 8 feet of
tailings was observed at one cut bank of Canyon Creek. The water table was from 1 to 8 feet bgs
with an average depth of 3 feet bgs (Houck and Mink 1994).

Water level measurements were made in late August and early November 1993 and hi early
January 1994 on the 21 wells installed in 1993 and most of the 19 pre-1993 wells. Analysis of
the water level elevations indicates that the water table aquifer hi the Woodland Park area has a
fairly steep gradient generally following the ground surface topography. The average gradient is
0.035 and the flow direction is to the southwest (Houck and Mink 1994). The groundwater
contour map shown hi Figure 2.2-2 confirms this gradient and southwesterly flow direction. The
deeper, confined aquifer zone appears to have approximately the same groundwater flow
direction, although there are fewer measuring locations in the confined zone (Houck and Mink
1994).

2.2.2.2 1998 Wells in Woodland Park Area

A southwesterly flow direction and a fahiy steep gradient of 0.025 was estimated by the analysis
of water level elevations hi 13 wells installed in 1998 in the Woodland Park area, at locations
CC452, CC456, CC459, CC460, CC462, CC463, CC464, CC465, CC468, CC469, CC477,
CC480, and CC481. These 13 wells were screened in alluvium just above the top of bedrock.
The depth to bedrock varies according to the location within or on the periphery of Canyon
Creek; however, it is generally between 15 and 45 feet bgs. The depth to groundwater generally
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ranges from 3 to 8 feet bgs. The unconsolidated material encountered during the drilling of these
wells was consistent with the material encountered in the pre-1998 wells.

2.2.23 1998 Wells in Gem Area

In segment CCSeg04 (between Gem and Mace), a total of eight wells were installed within or
immediately adjacent to Canyon Creek, at locations CC449, CC441, CC440, CC434, CC423,
CC433, CC422, and CC419. Like in the Woodland Park area, a southwesterly flow direction and
a steep gradient is inferred from an analysis of water level elevations in the eight wells along this
reach of the creek. These eight wells were screened in alluvium just above the top of bedrock.
The depth to bedrock varies according to the location within or on the periphery of Canyon
Creek; however, it is generally between 15 to 35 feet bgs. The depth to groundwater generally
ranges from 8 to 10 feet bgs. The unconsolidated material encountered during the drilling of
these wells was consistent with the material encountered in the wells in the Woodland Park area.

2.2.2.4 1998 Wells in Mace Area

In segment CCSeg04 (between Mace and Burke), a total of eight wells were installed within or
immediately adjacent to the main creek channel, at locations CC401, CC402, CC403, CC409,
CC414, CC415, CC417, and CC418. As with the Woodland Park Area, a southwesterly flow
direction and a steep gradient is inferred from an analysis of the water level elevations in the
eight wells along this reach of the creek. Like the other 1998 wells, these wells were screened in
a similar unconfined alluvial aquifer yielding unconfined conditions, and the depth to bedrock is
generally between 15 to 25 feet bgs. Depth to water generally ranges from 8 to 10 feet bgs.

2.2.3 Surface Water/Groundwater Interaction

Shallow alluvial deposits along Canyon Creek serve as aquifers, and if they are hydraulically
connected, they are capable of taking from or adding to flow in the creek, resulting in losing or
gaining reaches. During the spring snowmelt and resulting high creek levels, the gaining reaches
of the stream may temporarily experience reversals in the surface water/groundwater hydraulic
gradient (i.e., become losing reaches).

2.2.3.1 Segments CCSegOl, CCSeg02, and CCSegOB

In general, the flow in the upper part of Canyon Creek remains fairly constant, neither gaining
nor losing, from near the headwaters to the Tamarack Mine portal (near location CC422). In
these segments, Canyon Creek is cut into a narrow valley consisting primarily of exposed
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bedrock, with no significant alluvial deposits along its banks (Box, Bookstrom, and Kelley
1999).

2.2,3.2 Segment CCSeg04

Below the Tamarack Mine portal (from CC422 to CC440) the flow generally increases.
However, 1991 flow data indicates an increased flow of approximately 83 to 230 cfs (MFG
1991). It seems unlikely that the increased flow hi Canyon Creek could be attributable to the
several small surface drainages that enter Canyon Creek in this section of the river.

Possible sources that could account for the anomalous increase in flow along this segment of
Canyon Creek include unknown mine portals or tunnels and increased groundwater inflow
unrelated to mining activities, possibly along a fault or other secondary permeability features in
the bedrock aquifer. The geologic map of the Coeur d'Alene district (Gott and Cathrall 1980)
indicates that the Frisco Fault cuts across Canyon Creek between CC422 and CC440, in the same
area where increased flow is noted hi Canyon Creek (MFG 1991).

2.2.3.3 Segment CCSegOS

The net flow in Canyon Creek generally declines during high-flow conditions from below
CC440 to near the mouth of Canyon Creek. Under low-flow conditions (at or near baseflow)
there is a slight increase in streamflow. In this segment, the valley widens, the channel gradient
decreases, and accumulations of alluvium and alluvium mixed with tailings in Canyon Creek
become more prevalent. The accumulated sediments along Canyon Creek create additional
groundwater storage capacity. In general, the creek loses water where the volume of valley
sediments increase and gains groundwater where the volume of valley sediments decrease. For
example, the Formosa reach and Upper Pond reach within segment CCSegOS are losing water to
the unconfined alluvial aquifer (i.e., losing reaches) (MFG 1995). The Woodland Park reach and
the lower reach with CCSegOS are gaining water from the unconfined alluvial aquifer (i.e.,
gaining reaches) (MFG 1995). The boundary between losing and gaining reaches appears to shift
downstream during high flow events (MFG 1995).

The USGS completed a seepage study for a 3.7-mile reach of Canyon Creek extending from near
the mouth to near the upstream end of CCSegOS (Barton 2000). This study examined losing and
gaining subreaches within CCSegOS, According to this study, Canyon Creek lost surface water
to groundwater from near the upstream boundary of CCSegOS to CC17. From near CC17
downstream to CC285, the channel gamed groundwater. From CC285 downstream to CC286,
the channel lost channel flow to groundwater. From CC286 downstream to approximately
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CC457, the channel gained flow from groundwater. From CC457 downstream to CC287, the
channel lost flow to groundwater. During the October sampling event, the study indicates that
the entire study length gained surface water from groundwater except form CC285 to CC286
where the channel lost groundwater. This study indicates that the boundaries of losing and
gaining reaches may shift with discharge or other parameters.

The Osburn Fault intersects Canyon Creek just south of the Hecla-Star Tailings Ponds. This
geologic feature may affect the permeability of the bedrock and may cause localized discharge to
the shallower aquifers. However, little information is available regarding bedrock aquifer
conditions.

In 1993, a refractive geophysical investigation within the floodplain area near Woodland Park
was conducted in the CCSegOS area (Houck and Mink 1994). The purpose of the work was to
determine depth to bedrock to help characterize the aquifer system in the unconsolidated
sediments. The results of this geophysical survey confirm a shallow alluvial groundwater system
underlain by bedrock, generally less than 30 to 50 feet bgs in most places. Exposed bedrock is
present in the creek bottom in the lower portion of the valley, suggesting that the alluvial
groundwater system is thinner in this area. Unless a buried alluvial aquifer of significant
permeability exists outside the geophysics study area, most of the groundwater flow in the
alluvial aquifer likely discharges into Canyon Creek at its lower end (Houck and Mink 1994).

2.2.4 Groundwater Quality and Chemistry

Water quality parameters (temperature, pH, specific conductance, salinity, turbidity, oxidation-
reduction (redox) potential, and dissolved zinc were measured to evaluate changes in water
quality in the alluvial aquifer as groundwater moves downgradient through the Canyon Creek
Watershed. Water quality data from the 1998 wells in the Gem area and the Mace area are
presented in Table 2.2-2. Water chemistry data (chloride, sulfates, and sulfides) from the 1998
wells in the Woodland Park, Gem, and Mace areas are presented in Table 2.2-3. Water quality
data from the pre-1998 wells in the Woodland Park area are presented in Table 2.2-4 (MFG
1998).

Unless noted otherwise, the following statements apply to the groundwater conditions throughout
Canyon Creek, based on groundwater sampling at widely spaced locations:

• Salinity values are typical of freshwater conditions (Table 2.2-2).

• The pH in Canyon Creek above Woodland Park are commonly between 6.25 and
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7.25, or slightly acidic (Table 2.2-2). The pH in the Woodland Park area is more
strongly acidic, generally ranging from 4.5 to 6.5 (Table 2.2-4).

» The redox potential, the ability of a specific groundwater environment to bring
about any oxidation or reduction process, is oxidizing at most sampling locations,
although reducing tendencies are locally observed in discrete locations throughout
Canyon Creek (Table 2.2-2).

» Specific conductance is the ability of groundwater (in this case) to conduct an
electrical current and is also a measure of the amount of dissolved minerals in
solution. There is a positive correlation between elevated specific conductance,
chloride content, and sulfate content (e.g., see locations CC402, CC415, CC422,
and CC452 in the Mace and Gem areas [Tables 2.2-2 and 2.2-3]).

• Sulfides are not present at detectable concentrations (Table 2.2-3).

• Dissolved zinc concentrations were not correlated with any of the other water
quality parameters reported (Table 2.2-2).

2.2.5 Groundwater Use

Surface water in creeks and groundwater in shallow unconfined alluvial aquifers are potential
domestic water sources in the watershed. Water-rights records indie:. ^ that one groundwater
source in the Gem area is used for domestic purposes only. The records also indicate that 10
surface water sources and five groundwater sources/springs in the watershed are used for
domestic purposes or irrigation (Ridolfi 1998).

Although the shallow aquifer in Canyon Creek produces an adequate supply of groundwater for
domestic use and there are still water rights on record, private wells are no longer used for
domestic water supply because of poor groundwater quality (Mink, Williams, and Wallace
1972). Groundwater samples indicate that groundwater quality hi the lower Canyon Creek has
been degraded by the release of heavy metals (Houck and Mink 1994), In 1970, the Woodland
Park Water Association was formed. The East Shoshone County Water District extends up
Canyon Creek to the Woodland Park area.
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2.3 SURFACE WATER HYDROLOGY

Surface water hydrology of Canyon Creek, a tributary to the South Fork Coeur d'Alene River, is
described in this section. The Canyon Creek Watershed has a drainage area of approximately
21.9 square miles with approximately 11.7 miles of mapped channel length, and a drainage
density of 0.5 miles per square mile.

2.3.1 Available Information

The available hydrologic information for Canyon Creek includes United State Geological Survey
(USGS) stream flow data for Canyon Creek for water year 1999, climatological data for Wallace,
Idaho, and instantaneous discharge data from a variety of consultants from 1991 to 1999. In
addition, historical USGS discharge data is available for Placer Creek, of similar size and near
Canyon Creek.

USGS began reporting stream flow discharge data from Station 12413125, Canyon Creek, above
the mouth at Wallace, Idaho, on October 1,1998 (USGS 2000a). This station is located at the
downstream end of CCSegOOS. This station records water stage (elevation of the water surface)
at 15-minute intervals. Discharge is calculated from the stage data based on a rating curve
developed for the specific gage. The rating curve is developed through time by measuring
discharge at known stages to relate stage to discharge. Once a rating curve is developed, a
discharge can be calculated by comparing a known stage to the rating curve. One complete year
of discharge data, water year 1999, is available for Canyon Creek at Wallace at this time. Water
year 1999 ran from October 1, 1998 to September 30, 1999. Precipitation data from the Western
Regional Climate Center (WRCC) station at Wallace were collected for the same period (WRCC
2000). This precipitation gage is the nearest gage to Canyon Creek. The mean daily discharge
hydrograph and precipitation data are presented in Figure 2.3-1. The maximum discharge
recorded during water year 1999 was 440 cfs, on May 25,1999. The minimum recorded
discharge for this period of record was 9 cfs on both December 20 and 21,1998.

The USGS also has developed synthetic hydrographs for two additional stations on Canyon
Creek: Canyon Creek at Woodland Park, Idaho, Station 124131237, and Canyon Creek, near
Burke, Idaho, Station 12413118 (USGS 2000b). The synthetic hydrographs were developed for
water year 1999. The Woodland Park Station is located in CCSegOS and the station near Burke
is located in CCSeg04. These hydrographs are presented in Figures 2.3-2 and 2.3-3. To develop
these hydrographs, the USGS measured stream flow at the flow gaging locations over a range of
water stages, twelve total measurements, during water year 1999. These measurements were
correlated to mean daily flow at Station 12413125, Canyon Creek at Wallace. This correlation
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provided a relationship between discharge at Canyon Creek at Wallace with Canyon Creek at
Woodland Park, and near Burke. The relationship was used with the continuous stream flow
data from the gage at Canyon Creek at Wallace to develop the synthetic hydrographs presented in
Figures 2.3-2 and 2.3-3 for water year 1999. This method appears to give good results, as
indicated by reported r2 values of 0.99 and 0.95 for the correlation analyses for the data from
stations at Woodland Park and Burke, respectively. The residuals of the correlation analysis are
greatest for large discharges, indicating there may be greater uncertainty in the predicted
discharge for higher flows. The discharge values from this synthetic hydrograph are used hi
mass loading calculations in Section 5 of this report.

In addition to the USGS gage on Canyon Creek, the USGS has several gages in the area with
historical stream flow date, most notably USGS station number 12413140, Placer Creek at
Wallace, Idaho. The Placer Creek gage has a drainage area of 14.9 square miles and a period of
record from November 1967 to September 1995, October 1996 to September 1997, and water
year 1999 (USGS 2000c). These data can also be used to derive synthetic hydrographs and
discharges for floods of specific recurrence intervals within Canyon Creek.

Stream discharge measurements were taken in association with water quality sampling events
completed by McCulley, Frick & Oilman, Inc. (MFG), URS, Idaho Department of
Environmental Quality (IDEQ), and USGS. These measurements have occurred since 1991.
These data can be used to evaluate the adequacy of the synthetic hydrographs developed from the
Placer Creek data. These data are summarized in Table 2.3-1.

In addition to the USGS hydrologic information, the U.S. Department of Housing and Urban
Development, Federal Insurance Administration completed a Flood Insurance Study (FIS) for the
City of Wallace, Idaho, in 1979 (FIA 1979). Computed peak discharges for 10-year (1,100 cfs),
50-year (2,400 cfs), 100-year (3,250 cfs) and 500-year (5,870 cfs) events at the mouth of Canyon
Creek were reported. Although these values might be dated, and coefficients used to calculate
these discharges may contain some error, they do provide a comparison with the flows in
recurrence intervals calculated using the Placer Creek data.

23.2 Hydrologic Description

The hydrology of Canyon Creek based on water year 1999 stream discharge, precipitation data,
and estimates of historical USGS discharge data from Placer Creek are presented hi this section.
Base flow discharge is estimated at 10 to 15 cfs, maximum discharge is estimated at 3,230 cfs,
and the minimum discharge is estimated at less than 0.5 cfs. These estimates are based on
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discharge data from water year 1999 for Canyon Creek and historical data from Placer Creek
dating from 1967.

2.3.2.1 Historical Description

Continuous data prior to 1999 is not available for Canyon Creek; therefore, an estimate of mean
daily discharge at the mouth of Canyon Creek was developed from historical data from Placer
Creek. Mean daily discharge for Placer Creek, water year 1999, was scaled by the ratio of the
drainage area of Canyon Creek to Placer Creek to produce an estimate of mean daily discharge
for Canyon Creek. The difference between the estimated discharge and measured discharge was
calculated. The hydrographs and difference are shown in Figure 2.3-4. The relationships
developed correlates well with base flow and timing of high flow events, and overestimates the
peak daily mean discharge by about 20 percent. Seasonal differences are evident in the estimates
from this method with the estimated discharge overestimating flows during the fall, winter and
spring, while underestimating flows hi the summer. This relationship may be shown as:

Qcanyon=(Qptacer l-'Acanyon/.DAp|ac<,r)

or

^ccanyon* *^ * ̂ >cp!acer

This relationship was applied to the entire historical data set from Placer Creek to estimate
historical discharge in Canyon Creek, Figure 2.3-5. The maximum discharge recorded at the
Placer Creek gage is outside the period of record; however, the USGS has estimated this
discharge at 2,200 cfs on February 9, 1996. Applying the above relationship results in an
estimate of maximum discharge for Canyon Creek of 3,230 cfs. Maximum mean daily discharge
based on this analysis is approximately 1,320 cfs and summer base flow is 3 to 5 cfs. Minimum
discharge for the period of record is about 0.4 cfs.

2.3.2.2 Flood Frequency

Because historical discharge data are not available for Canyon Creek prior to 1999, Placer Creek
historical data were used to estimate flood frequency for Canyon Creek. A flood frequency
analysis was completed for Placer Creek and the relationship developed to estimate mean daily
discharge from Placer Creek discharge was applied to estimate discharges with specific
recurrence intervals.
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Peak annual discharge for Placer Creek for the period of record were used with the USGS
computer program PEAKFQ2.4 (USGS 1998) to calculate the discharge and 95 percent
confidence intervals at various recurrence intervals. PEAKFQ2.4 performs the flood frequency
calculations based on Bulletin 17B, from the Interagency Advisory Committee on Water Data
(USGS 1982). These values were scaled with the relationship developed for mean daily
discharge to obtain an estimate of discharges of specific recurrence intervals for Canyon Creek,
Table 2.3-2. Values corresponded well with discharges for the 10-, 50-, and 100-year peak
discharges flood events reported by the FIA in 1979.

The bankful discharge, the approximately 1.5 year event, is estimated to be approximately 400
cfs.

2.3.2.3 Water Year 1999

Total annual average precipitation at the WRCC Wallace at Woodland Park Station for the
51-year period of record is 37.7 inches while for water year 1999 the total precipitation was
39.8 inches (WRCC 2000). Total annual average snowfall for the WRCC station is 85.1 inches
while for water year 1999 the total snowfall was 82,2, While these comparisons do not address
monthly variations in precipitation, they do indicate that the water budget for water year 1999
was typical.

The mean monthly flows for Canyon Creek at Wallace, mean monthly precipitation (rain and
snow water content), and total snowfall at the WRCC station at Wallace, Woodland Park are
summarized in Table 2.3-3. Table 2.3-3 and Figure 2.3-1 indicate the majority of precipitation,
83 percent, occurred from October to March. Much of this precipitation was hi the form of snow
that did not run off into the channel immediately.

As indicated in Table 2.3-3, stream discharges remained relatively low through February 1999.
Small increases in discharge are noticeable in response to precipitation events in Figure 2.3-1
through the end of March 1999.

The majority of discharge hi Canyon Creek during water year 1999 was produced during spring
and summer. The increase in discharge during the spring and summer is attributed to increased
runoff caused by snowmelt. Increased discharges began in late March and continued through
July 1999. Maximum daily temperature and mean daily discharge for water year 1999 are
presented in Figure 2.3-6. Two periods of increased maximum temperature correspond very well
with the peak discharge events for water year 1999: May 23 to June 6 and June 11 to July 3.
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Increased temperatures over these periods melted much of the snow in the upper watershed.
Rain on snow also contributed to these increased discharges as indicated in Figure 2.3.2-3.

In summary, water year 1999 was typical from a total snowfall and total water budget
perspective in the Canyon Creek Watershed. Runoff from spring snowmelt dominates the
surface water hydrology. Variations in snowfall, temperature, and rainfall from year to year will
influence the peak discharges.
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Table 2.14

Mines in Canyon Creek Watershed With Recorded Production

"ftSiSiiil
Ajax

Anchor Group
Benton
Black Bear
Fraction

Canyon Silver
(Formosa)

FairviewAVide
West
Greenhill
Cleveland

CCSeg02
CCSeg03
CCSeg04
CCSeg03
CCSeg04

CCSegOS

CCSegOS

CCSeg04

1922-1951

1937-1951
1955 - 1956
1927 - 1973

1931-1938/
1966 - 1974

1945 - 1950

1902-1918

gfSilfl

6,235

2,589
625

19,727

24,246

57,186

791,447

til .ilfSfeffl'5
Bunker Hill
Complex

Amy-Matchless

On site

5,020

2,104
517

17,035

20,250

50,853

580,641

Small producer

Small producer
Small producer
The Black Bear Mine is associated with the Black Bear
Fraction Claim, not the Black Bear Claim, Development
on the Black Bear Fraction Claim dates from 1906, with
initial production in 1927 (Mitchell and Bennett 19835;
SAIC 1993b). The mine operated intermittently during its
production history.
The earliest recorded production date for the Formosa
Mine is 193 1 (Mitchell and Bennett 1983b). The property
was not operated between 1933 and 1962. No records
were found for 1962 through 1966. The mine was
reopened in 1966 as the Canyon Silver and it produced
ore through 1974 (SAIC 1993b; Mitchell and Bennett
1983b).
Small producer

Access to the Greenhill Cleveland Mine was through the
Standard-Mammoth Mine (Fahey 1978). The productive
life of the mine was short, from 1902 to 1918 (Mitchell
and Bennett 1983b).
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Table 2.1-1 (Continued)
Mines in Canyon Creek Watershed With Recorded Production

- ' •"] ••'"•"'-,',#•'. ^'-f'K
•: »rk.Mihe'%v;U
Hecla

Helena-Frisco
(Black Bear,
Frisco, Gem)

Hercules

Honolulu0

''sijjiiiieilt;
CCSeg04

CCSeg04

CCSeg03
CCSeg04

CCSeg03

Production
'r:;.irirtnfv.l

1898-1944

1897-1967

1901 - 1965

1919-1934

. • ; ' Or*" ...-,;:

•::i- i&ns)"t.4>
7,686,967

2,676,379

3,519,592

16,786

^it^Miil^tilvl
Hecla, Gem,
Standard, Marsh/
Blackcloud, Union

Helena-Frisco,
Black Bear, Frisco,
Gem

Hercules, Hercules
(Wallace), Tiger-
Poorman, Sherman

:,TaUingS^
-U:(tdns)-m

6,700,193

2,144,173

2,259,849

14,074

w?^!l:fe§l^i%^
,.̂ ?<?l»%'S^43¥l*^

The Hecla Mine was the second largest producer in
Canyon Creek. Ore was first produced from the mine in
1898 via the Hecla No. 3 Tunnel, which later provided
access to the Star Mine. Production ceased in 1944
(Ridolfi 1998).
The Black Bear (Black Bear, Brown Bear, Black Bear
Fractional, Surprise, Brown Cub, Black Cub), Badger San
Francisco (Frisco), and Gem of the Mountains Claims
were located in 1884. Production on the Gem and Frisco
Claims dates from 1889 or earlier (Magnuson 1968).
Production on the Black Bear Claim dates from 1 890 or
earlier. The mines were consolidated around 1901 (SAIC
1993b) and became known as the Helena-Frisco Mine.
Production is recorded up until 1967 (Mitchell and
Bennett 1983b).
The Hercules Mine was the fourth largest producer in
Canyon Creek. Ore was first produced on the original
Hercules Claim in 1901 (Bennett 1997; Mitchell and
Bennett 1983b). After about 1914, all mining operations
for the Hercules were conducted out of the Hercules No. 5
Tunnel. By 1925, most of the orebody had been mined
and the Hercules Mine was closed. The mine reopened in
1947 and operated intermittently until 1965 (Mitchell and
Bennett 1983b).
Small producer
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Table 2.1-1 (Continued)
Mines in Canyon Creek Watershed With Recorded Production

. • ••• Mine - • .
Hummingbird
Marsh

Sherman

Sisters

Standard-
Mammoth

Stanley

Segment
CCSeg04
CCSeg02

CCSeg04

CCSegOS

CCSeg04

CCSeg03

Production
i.Years^-'i.
1926-1931
1908 - 1925

1927-1972

1920-1929

1887-1965

1906-1942

Ore"
r (tohsjj

33,449
128,805

661,071

472

3,763,893

1,459

: '" ' -I- ' ' • '

, Mill',,, ,#.
Hercules (Wallace)
Marsh/Blackcloud

Sherman, Hercules
(Wallace)

Standard-Mammoth

Tailings'1
:<,(tons)

26,125
111,160

545,387

68

3,232,270

1,443

• ..\:w:!%'& •=, ;:-:^:,;V-- • --/rfi.^.-.-v.; .,<; .'. •- V- • '•-. • •. . ,•.*:*-. .\-)£:f;->:»fr-\. cotiiiriifits^»!'4 .':»•«• s?;, 1 f v •••••(.
Small producer
Ore was first produced at the Marsh Mine in 1908,
continuing through 1925 (Mitchell and Bennett 1983b).
Ore was discovered in 1918 (SAIC 1993b) and
production at the Sherman mine began from 1927
(Mitchell and Bennett 1983b). Lessees worked the mine
after 1955.
The Sisters Mine began development as early as 1905
(Ransome and Calkins 1908) and produced less than 500
tons of ore during the 1920s.
Originally separate mines, the Standard and Mammoth
Mines were consolidated in 1904 and became known as
the Standard-Mammoth Mine (Fahey 1978). Earliest
production from either mine dates from 1 887 (Mitchell
and Bennett 1983b), Much of the ore was depleted by
1917 (SAIC 1993b); however, some production for the
mine is recorded up until 1965 (Mitchell and Bennett
1983b).
Small producer
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Table 2.1-1 (Continued)
Mines in Canyon Creek Watershed With Recorded Production

y;;t,Mihe .';;•-•; f.
Star/Morning

iSeglneiit
CCSeg05

Production
•-< Years'^' :

1925 - 1990

.,;.:Oreb;..L
'K.(tdlIS)'-i/

12,303,035
j^-Miir ;:4*';
Star/Morning,
Bunker Hill
Complex, Hercules
(Wallace), Hecla

'Tailings*
;..;•*:$»•] f*

9,164,183

' ' -^.•- ' •* V! » :• •••;! .:;'-^'.V;-v;-,.' V"->:t" ; . '- •• !«*>•••'.*•-. ' •••?'' ',-'' ' ,;'. •>!;-•"". ^ • • . *: L

'' :: ' !,;,!:..V^ ' ^: ,it/r, h-' — •' 'Y -v^v.;'"1'' •" •,£;;>.--- . \ « -V . ; ' - - , - • :>••> i 1-" •' -

-: '-Jviv:'A<-;}\ ;'(;;:!;;. i-'.'^'Krj^CSjnijMetttS "•? ^O'-V'-.'i'i ' * ' ' ' > ' • • • '14'

Production from the Star-Morning vein began in 1895 on
the eastern half of the vein from the Morning Mine,
located on the South Fork. The Star Mine began
producing ore from the western half of the vein in 1925.
In 1958 the sand fraction of the tailings from the Star
began to be used as backfill in the mine (SAIC 1993b).
The Star Mine was the largest producer in Canyon Creek.
Impoundment of tailings was first initiated in 1965 (SAIC
1993b) following the construction of two tailings ponds in
lower Canyon Creek near Woodland Park. The Star Mine
Tailings Ponds are located adjacent to and upstream from
Woodland Park, where the fioodplain of Canyon Creek
widens. Six ponds are arranged end to end down the
Canyon Creek fioodplain. Ponds No. 1 and No. 2 were
installed in 1965, No. 3 and 4 in 1970, No. 5 in 1975, and
No. 6 in 1979 (SAIC 1993b). The ponds were closed in
1990; the No. 6 pond still receives discharge.
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Table 2.14 (Continued)
Mines in Canyon Creek Watershed With Recorded Production

. ' , 'J-

Mine
Tamarack-Custer

Tiger-Poorman

Union

"_ , . " ' • r'v

Segment
CCSeg04

CCSeg04

CCSegOS

Production
.-Years**-'.; •
1905-1979

1901-1961

Before 1905

Ore"
(tons)

1,973,630'
to

2,819,472"

1,128,793

5,168

. ' , * ' • / ( • • " • • • • • ' ' • • ' •
-' " V;-;-:MtU*---N.Vi??"-
Tamarack-Custer,
Hercules (Wallace),
Frisco, Old Rex (16
to l )

Tiger-Poorman,
Hercules (Wallace)

Union

';TaiHngsV
•:'^(tbns)-/r>/:

1,640,484" to
2,343,549

915,535

4,225

Workings associated with the Tamarack-Custer Mine are
located in both Canyon Creek and Ninemile Creek. The
Tamarack and Chesapeake Mine and the Custer Mine
were consolidated in 1912 to form the Tamarack and
Custer Consolidated Mining Company (Fahey 1978;
Bennett 1997). In 1922, production on Canyon Creek
began and all subsequent mining activity was conducted
from Canyon Creek. Production continued through 1949
(SAIC 1993b) after which time most mining was done by
lessees. Some production for the mine is recorded until
1979 (Bennett 1997),
The Tiger-Poorman Claims were located in 1 884, and the
Tiger and Poorman Mines were the first to produce ore in
Canyon Creek, beginning around 1886 (SAIC 1993b).
The mines were consolidated in 1 895. Some production
is recorded for the mine up until 1961 (Mitchell and
Bennett 1983b).
Production at this small producer ceased sometime before
1905 (Ransome and Calkins 1908).

"Source: Stratus 1999.
^Source: Ridolfi 1998.
'Includes production for Ambergris Mine in Ninemile Creek Watershed.
^Combined production for mines in Canyon Creek Watershed and Ninemile Creek Watershed.
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Table 2.1-1 (Continued)
Mines in Canyon Creek Watershed With Recorded Production

Notes:
Blank cells indicate there was most likely no mill located on site, and ores were probably shipped elsewhere for milling. No records were found identifying the
mill to which the ore was shipped. Estimated tailings produced by each mine were not necessarily disposed of within the reach where the ores were mined.
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Table 2.1-2
Mills With Documented Operations in Canyon Creek Watershed

Mill Segment | Operating Years Ownership Comments •
Black Bear CCSeg04 1888-1928 Black Bear Mining

Company, Frisco
Consolidated Mining
Company, Bear Top Mining
Company

Darn CCSeg04 1940-1958 Tamarack and Custer Tamarack and Custer constructed the Dorn Mill along Canyon Creek
in 1940, In 1953, the mining activity was turned over to lessees. The
mill closed in 1958 after all the known reserves in the Tamarack Mine
had been mined (Quivik 1999).

Formosa CCSegOS 1897-1948 Gies and Burke, Mutual
Mines Development
Company1", Small Leasing
Company11

The Formosa concentrator began operating in 1897 and operated only
briefly. In 1909, the equipment was purchased and moved to a
different site. In 1931, the Mutual Mines Development Company
built a flotation mill on the Formosa property and operated it for
approximately 6 months. In late 1942, the Small Leasing Company
began operating the mill to rework tailings on Canyon Creek Tailings
Association property. The Small Leasing Company ceased operations
in 1948 (Quivik 1999). ____
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Table 2.1-2 (Continued)
Mills With Documented Operations in Canyon Creek Watershed

Mill
Frisco

Granite

Hecla (Gem)

Herculesd

Segment
CCSeg04

CCSeg04

CCSeg04

CCSegOS

Operating Years
1890-1916

1888- 1896

1889-1948

1905-1909

Ownership
Helena and Frisco Mining
Company, Exploration
Company Ltd., Frisco
Consolidated Mining
Company, Federal Mining
and Smelting Company,
Tamarack and Custer
Consolidated Mining
Company

No record

Milwaukee Mining
Company, Hecla Mining
Company, Mammoth Mining
Company6

Hercules Mining Company

Comments . , •;
In late 1888, the Black Bear Mining Company built a concentrator
along Canyon Creek just east of Gem. The mil I closed in 1893. The
Black Bear Property was deeded to the Frisco Consolidated Mining
Company in 1900; the Black Bear Mill remained inactive.

The Helena and Frisco Mining Company began operating a mill just
downstream of the Black Bear Millsite in 1890. The Frisco Mill was
in operation until 1901.

In 1913, the Federal Mining and Smelting Company bought the Frisco
Properties, including the Black Bear Mill and the nearby Frisco Mill.
The Federal Mining and Smelting Company chose to remodel the
nearby Black Bear Mill, which became known as the Frisco Mill. The
new Frisco (old Black Bear) Mill operated until 1928; it was
destroyed in 1937 (Quivik 1999).
Granite built its mill along Canyon Creek near Gem in 1888. The mill
was shut down in 1896 and had been demolished by 1905 (Quivik
1999).
The Milwaukee Mining Company constructed the Gem Mill in 1889.
In 1897, the Gem Mill became the Hecla Mill. The mill concentrated
ore until the Hecla Mine closed in July 1944; from 1944 to 1948, the
Hecla Mill operated mainly on tailings (Quivik 1999).
The Hercules Mining Company constructed its first mill along Gorge
Gulch in 1905. Fire destroyed the mill in 1907. A new Hercules Mill
was built just west of Wallace on the South Fork in 1911 (Quivik
1999).
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Table 2.1-2 (Continued)
Mills With Documented Operations in Canyon Creek Watershed

Mil!
Hull Lease

Sherman

Standard and
Mammoth
(Union)

Star

Segment
CCSeg04

CCSeg04

CCSegOS

CCSegOS

Operating Years
1928-1957

1941 - 1959

1895-1917

1937-1990

Ownership
Hull Leasing Company

Sherman Lead Company

Standard: Coeur d'AIene
Mining and Concentrating
Company (Union), Campbell
and Finch, Green Hill
Cleveland Mining
Company1*, Federal Mining
and Smelting Company'
Mammoth: Mammoth
Mining Company, Stewart
Mining Company1", Federal
Mining and Smelting
Company0

Hecla Mining Company,
Bunker Hill and Sullivan

Comments .
Hull worked the Frisco group of claims and treated the ore it mined at
its own mill at Gem beginning in 1928, Hull's operations continued
until 1957 (Quivik 1999).
The Sherman Lead Company constructed a mill at Burke in 1940,
The mill was installed in the old Hercules rock house at the portal to
the Hercules Mine. The Sherman Mill began operating in 1941 and
continued operation until 1959 (Quivik 1999).
In 1895, the Union Mill began concentrating Standard's ore. By the
end of 1895, the Union Mill was known as the Standard Mill. By
1900, the Mammoth Company had a mill 200 feet north of the
Standard Mill, Around 1916, the Mammoth Mill became known as
the Morning Mill No. 2 and operated only briefly after that. The
Standard Mill was closed in December of 1917 and did not operate
again (Quivik 1999).

The Star Mill was completed in July 1937 and operated almost
continuously until 1990 (Quivik 1999),
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Table 2.1-2 (Continued)
Mills With Documented Operations in Canyon Creek Watershed

Mill .Segment, | Operating Years Ownership Comments
Tiger-
Poorman

CCSeg02 1888- 1897"
1897-1911

Carton, Seymour, Burke,
Glidden, Consolidated Tiger
and Poorman Mining
Company, Buffalo Hump
Mining Company, Empire
State—Idaho Mining and
Development Company,
Federal Mining and Smelting
Company, American
Smelters Securities
Company, Hercules Mining
Company11_________

In 1888, the Tiger Mine was the first silver-lead mine in the district to
open, and a concentrator was built that same year. The Poorman
Mine was built shortly after the Tiger Mine, in 1888. In 1895, the
Tiger and Poorman properties were consolidated. In 1896, a fire
destroyed many of the buildings on the site. A new concentrator was
built where the old Tiger Mill had been, and operations were in full
production by early 1897. The mill was closed in 1907 when the
orebodies appeared to be exhausted. Small quantities of ore
continued to be produced by lessees. In 1909, the property was
bought by another company and operated for about a year. The mill
never operated again and the property was sold in 1920 (Quivik
1999)._______________________________

aOperated as two separate mills, Tiger and Poorman, before consolidation into one mill.
bLeased to this company.
C0perated as Standard-Mammoth, operating both mills side by side.
dThe Hercules Mining Company owned another mill not located on Canyon Creek.

Source: Quivik 1999.
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Table 2.2-1
Slug Test Results for Canyon Creek Watershed

ij^-i'-i^'*— ¥- V^ '"-"•' .Y.-i-V^'U'^
2*tl;^-i '̂-r.:",-'̂ J.?£s^ hY-^fi^
0^^^:¥Ii<xalic»'IKl£i!-;-:.'M

CC418

CC422

CC440

CC441

CC453

CC456

CC459

CC460

CC462

CC463

CC464

CC465

CC467

CC468

'»--£*$» J%^*{-l'î ^Sr .--s
iV-M' ̂ :̂ 'ifi3 t̂]na^s#i^>'?'5'-

R3
R4
Rl
R2
Ri
R2
Rl
R2
Rl
R2
Rl
R2
Rl
R2
R3
R4
Rl
R2
Ri
R2
Rl
R2
Rl
R2
Ri
R2
Rl
R2

•-•--,» ,- Apparent HydrauUtgspwi-6
fKf£^r;

130
130

[270]
[130]

70
70
70
70

210
210
210
220
60
60
170
150
50

[50]
[70]
[70]
[90]
130
50
20
80
80

[50]
[50]

•Hydraulic conductivity value represents average over the interval—saturated above bedrock.

Notes:
Hydraulic conductivity estimated fay Bouwer and Rice method using AQTESOLV 2.5 (Bouwer and Rice 1976).
Values in brackets represent poor quality historical data.
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Table 2.2-2
Water Quality Parameters in 1998 Wells in Gem and Mace Areas

nPro m
CC401
CC402
CC402
CC402
CC403
CC403
CC403
CC409
CC409
CC409
CC414
CC414
CC4I4
CC415
CC415
CC417
CC417
CC417
CC418
CC418
CC418
CC419
CC422
CC422
CC423
CC423
CC431
CC431
CC431
CC433
CC433
CC433
CC434
CC434
CC434

91
feiafeeptf

12/04/98
12/03/98
12/03/98
12/03/98
12/03/98
12/03/98
12/03/98
12/03/98
12/03/98
12/03/98
12/04/98
12/04/98
12/04/98
12/04/98
12/04/98
12/04/98
12/04/98
12/04/98
12/04/98
12/04/98
12/04/98
12/04/98
12/05/98
12/05/98
12/05/98
12/05/98
12/03/98
12/03/98
12/03/98
12/05/98
12/05/98
12/05/98
12/05/98
12/05/98
12/05/98

(feet below

^CSSsing).̂

21
32.3
20
14
23
19
13
30
20
14

21.5
14
8

19.5
13.5
13.5

11.14
5.14
40
20

14.5
17
15
9
13
9.5
95
78
72
46
18
12

26.4
10.5
16.4

nTdl^B€^3Mlf*^

4.1
6.7
6.3
7.1
5.8
5.7
5.7
4.4
4.6
4

4.4
4.3
4.3
5.3
5.2
4.8
4.8
4.9
4.6
4.5
4.3
7.8
6.7
6.6
6.9
6.7
8.3
8.5
7.9
6.9
6.6
6.6
6.9
6.8
6.7

1feiffill
6.89
6.69
6.59
6.31
7.28
7.29
7.27
6.9

6.89
6.94
6.46
6.46
6.47
6.74
6.73
7.14
7.16
7.21
6.85
6.8

6.74
6.73
6.56
6.84
6.65
6.66
7.35
6.34
6.61
7.28
7.22
7.24
7.25
7.27
7.52

Conductance

0.043
0.163
0.167
0.192
0.154
0.154
0.153
0.131
0.131
0.131
0.131
0.13

0.128
0.401
0.401
0.127
0.125
0.126
0.097
0.1
0.1

0.051
0.292
0.291
0.088
0.088
0.044
0.041
0.036
0.121
0.115
0.111
0.147
0.147
0.147

•?Sall)ttli§l|
£.<M»&

0
0
0
0
0
0
0
0
0
0
0
0
0

0.01
0.01

0
0
0
0
0
0
0

0.01
0.01

0
0
0
0
0
0
0
0
0
0
0

Turbidity
%{iNTUs}|I

21
0
2
0
0
-7
-6
-6
-7
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

201
147
155
0
0
0
0
0
0

OiidaiioJ-
_•••?- ."';*•*»Reduction
>Potentia|5
(millivolts)

258.7
335
364
358
254
196
300
282
289
287
296
289
283
269
303
280

287.7
296.7

70
50
40
NR
309

341.3
22
-11
-16
-32
-16
204
214
215
305
290
305

• Dissolved;

iji(p£/t>!i-(f-

33
NA
610
NA
NA
76

NA
NA
440
NA
NA

2,900
NA
8000
NA
NA

4,300
NA

4,400
4,300
NA
37

34,000
34,000

NA
1,100
NA
NA
5

5.3
11
16

NA
NA
5U

W:\OT70Q\0106.012\CSM Unit l\Upper Watersheds\Canyon\Section 2.wpd



FINAL RI REPORT
Coeur d'Alene Basin Rl/FS
RAC, EPA Region 10
Work Assignment No. 027-RI-CO-102Q

Part2,CSMUnitl
Canyon Creek Watershed

Section 2.0
September 2001

Page 2-44

Table 2.2-2 (Continued)
Water Quality Parameters in 1998 Wells in Gem and Mace Areas

Location
ID

CC437
CC437
CC440
CC440
CC440
CC441
CC441
CC44I
CC452
CC452
CC452

Sampling
Date

12/03/98
12/03/98
12/05/98
12/05/98
12/05/98
12/05/98
12/05/98
12/05/98
12/05/98
12/05/98
12/05/98

Depth
(feet below

top of
owing)

134
127
18
29

11,5
28
15
9

7.5
43

13.5

Temperature
f Q
8.1
7.9
6.3
8.7
6.2
8.5
8.4
8
7

7.1
7

pH
5.73
5.9

6.86
6.98
6.86
5.92
5.87
5.87
6.34
6.34
6.48

Specific
Conductance

OtSfcm)
0.022
0.022
0.0063
0.067
0.058
0.12

0.118
0.113
0.287
0.269
0.275

Salinity
(Ppa)

0
0
0
0
0
0
0
0

0.01
0.01
0.01

Tarbidtiy
<?rrui)

276
277
232
374
105
6
7
5
0
0
0

Oxidation-
Reduction
Potential

(millivolts)
20
-3
-85
-85
-73
342
356
365
345
305
320

Dissolved
Zinc

(s&U
NA
3.5 J
1,100
NA
NA
NA

1,200
NA
NA
NA

5.400

Notes:
(iS/cm - microsiemen per centimeter
NR - not recorded
NTU - nephelometric turbidity unit
pph - part per hundred
NA - not available
U - not detected
J - estimated value

- micrograms per liter
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Table 2.2-3
Water Chemistry Parameters in 1998 Wells in Woodland Park, Gem, and Mace Areas

CC401
CC402
CC403
CC409
CC414
CC415
CC417
CC417
CC418
CC418
CC419
CC419
CC422
CC422
CC423
CC43I
CC431
CC432
CC433
CC433
CC433
CC434
CC437
CC440
CC441
CC449
CC449
CC449
CC451
CC451
CC451
CC452
CC453
CC453
CC453

12/04/98
12/03/98
12/03/98
12/03/98
12/04/98
12/04/98
12/04/98
12/04/98
12/04/98
12/04/98
12/04/98
12/04/98
12/05/98
12/05/98
12/05/98
12/03/98
12/03/98
12/08/98
12/05/98
12/05/98
12/05/98
12/05/98
12/03/98
12/05/98
12/05/98
12/07/98
12/07/98
12/07/98
12/07/98
12/07/98
12/07/98
12/05/98
12/07/98
12/07/98
12/07/98

21
20
19
20
14

19.5
17.5
17.5
40
20
17
11
15
9

9.5
74
72
32
46
18
12

16.5
127
18
15
36
19
13
37

15.5
9.5
13.5
37

15.5
9.5

l.OOOU
5,000

1,OOOU
l.OOOU
1,000 U
2,000
2,000
1,000

1,OOOU
1,OOOU
1,OOOU
1,OOOU
3,950
3,860
342

1,000 U
l.OOOU
l.OOOU

420
467
300
522

l.OOOU
505

7,570
1,OOOU
I,OOOU
l.OOOU
2,000
2,000
2,000
20,500
4,000
4,000
4,000

7,000
30,000
16,000
15,000
29,000
120,000
26,000
25,000
23,000
23,000
3,000
4,000
97,900
97,800
25,100
5,000
5,000
10,000
13,300
12,800
13,000
25,300
4,000
13,700
20,700
6,000
6,000
6,000
12,000
12,000
12,000
53,400
120,000
120,000
120,000

1,OOOU
1,000 U
1,OOOU
l.OOOU
1,000 U
1,OOOU
1,OOOU
1,000 U
1,000 U
1,000 U
1,000 U
l.OOOU
200 U
200 U
200 U

1,OOOU
l.OOOU
1,000 U
200 U
200 U
200 U
200 U

1,OOOU
200 U
200 U

1,OOOU
l.OOOU
l.OOOU
l.OOOU
1,OOOU
l.OOOU

320
l.OOOU
l.OOOU
1,OOOU
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Table 2.2-3 (Continued)
Water Chemistry Parameters in 1998 Wells in Woodland Park, Gem, and Mace Areas

CC456
CC456
CC456
CC459
CC459
CC459
CC460
CC460
CC460
CC462
CC462
CC463
CC463
CC463
CC464
CC464
CC464
CC465
CC465
CC465
CC467
CC467
CC467
CC468
CC468
CC469
CC469
CC48I
CC481

12/09/98
12/09/98
12/09/98
12/08/98
12/08/98
12/08/98
12/07/98
12/07/98
12/07/98
12/08/98
12/08/98
12/07/98
12/07/98
12/07/98
12/08/98
12/08/98
12/08/98
12/08/98
12/08/98
12/08/98
12/09/98
12/09/98
12/09/98
12/08/98
12/08/98
12/08/98
12/08/98
12/09/98
12/09/98

28
14
8

45.7
22,8
16.8
47.6
13.8
7.8
13
7
63
13
7

63
24
18
51
15
9

42.5
13
7
11
5

13.8
7.8
17,5
17.5

1,630
1,740
1,750

1,000 U
1,000 U
1,000 U
2,000
2,000
2,000
1,000
1,000
2,000
2,000
2,000
2,000
2,000
2,000

1,000 U
1,000 U
1,000 U
4,870
4,940
4,910
4,000
4,000
2,000
1,000
467
492

51if̂ iî }*M?s
42,800
42,500
42,300
210,000
200,000
220,000
30,000
27,000
24,000
140,000
140,000
97,000
94,000
88,000

270,000
250,000
250,000
31,000
30,000
37,000
76,800
76,800
76,900
36,000
37,000
43,000
43,000
58,000
60,800

*4%*«3?̂ -**r- ** - s^^i^-Aa

200 U
200 U
200 U
l.OOOU
1,000 U
1,000 U
1,000 U
1,000 U
1,000 U
1,000 U
1,OOOU
1,000 U
1,000 U
1,000 U
1,000 U
1,000 U
1,000 U
1,000 U
1,000 U
l.OOOU
200 U
200 U
200 U
1,000 U
1,000 U
1,000 U
1,000 U
200 U
200 U

Note:
U - not detected

W:\02700\0106.012\CSM Unit l\Upper Wateisheds\Canyon\Section 2.wpd



FINAL RI REPORT
Coeur d'Alene Basin RI/FS
RAC, EPA Region 10
Work Assignment No. 027-RJ-CO-102Q

Part 2, CSM Unit 1
Canyon Creek Watershed

Section 2.0
September 2001

Page 2-47

Table 2.2-4
Water Quality Parameters in Pre-1998 Wells in Woodland Park Area

WP-1
(CC1490)

Well Depth =
15.0 ft bgs

WP-2
(CC1491)

Well Depth =
19.5 ft bgs

WP-3
(CC1492)

Well Depth =
25.0 ft bgs

WP-4
(CC1493)

Well Depth =
33.5 ft bgs

04/02/93
05/26/93
09/26/93

09/95
04/96

11/06/96
04/18/97
10/15/97
04/02/93
05/26/93
05/25/94

04/96
11/06/96
04/18/97
10/14/97
04/02/93
05/26/93

04/96
11/06/96
04/17/97
10/14/97
04/02/93
05/26/93

09/95
04/96

1 1/06/96
04/17/96
10/14/97

4.62
4.7
5.5

5.27
5.03
5.6

4.97
4.49
5.36
5.63
5.8
6.0
6.3
5.5
5.35
5.01
5.19
6.27
5.8
6.3
5.01
5.55
6.32
6.99
6.73
6.9
5.4

5.68

jsrj^GoBdacfenw^gs*.

0.369
0.315
0.270
0.220
0.836
0.190
0.160
0.195
0.226
0.202
0.251
0.619
0.138
0.155
0.180
0.268
0.255
0.982
0.250
0.335
0.282
0.323
0.361
0.333
1.347
0.320
0.250
0.355

5.7
10.6
13.0
13.0
5.6
9

6.0
10.5
8.5
12.3
12.7
5.1
9

7.0
7.3
8.6
10.9
6.1
15
10

11.1
9.3
10.7
10.5
7.0
15
9.5
10.1
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Table 2,2-4 (Continued)
Water Quality Parameters in Pre-1998 Wells in Woodland Park Area

WP-5
(CC1494)

Well Depth =
I0.5ftbgs

T-l (CC1495)b

T-2
(CC1496)

Well Depth =
8,5ftbgs

T-3
(CC1497)

Well Depth =
8.15ftbgs

T-4
(CC1498)

Well Depth =
5.2ftbgs

^fj^&iffl^ni^^^p"
&J^/25#**>*^t J»J8C ĵiiJ5Jĵ M[|̂ ;j|**

04/02/93
05/26/93

09/95
04/96

11/06/96
04/17/97
05/27/94
09/26/93
05/25/94

09/95
04/96

10/28/96
04/17/97
10/14/97
05/26/94

09/95
04/96

11/11/96
04/17/97
10/14/97
09/26/93
05/26/94

09/95
04/96

1 1/06/96
04/18/97
10/15/97

j'Aajg^iUi&^-ggv^ap
t;" l̂pjijhiKJ£®*t%'*"*£<lfe'£»t«4S^si~*.;jsiJ.26ea»ss'j*^r"ii-!-s-:t5^-'«t
f̂r̂ -3ppH_K**%3*f

4,52
4.79
5.19
5.32
6.6
6.3
5.4
5.4
6.7
6.59
6.18
5.7
4.4
5.17
4,7

4.61
5.0
5.29
4.9
4.00
5.8
5.2

4.87
4.71
6.3
5.4
5.08

*e«ai|SjpecilicMfer
'WbfJir -*,-'$<^-f*l~<yf%Ks

0.213
0.183
1.664
0.620
0.075
0.090
0.232
0.094
0.049
0.086
0.699
0.170
0.209
0.091
0.268
0.629
0.629
0.170
0.132
0.171
0.360
0.322
0.312
1.254
0.100
0.101
0.150

^^Teniperatuire^B

6.5
12.6
14.2
6.0
12
9.5
11.3
12,0
10.7
15.0
6.18
10.5
6.1
9.0
11.0
7,0
7.0
9.1
8.8
8.7
14.0
12.7
15.7
5.1
11
4.5
12.0
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Table 2.2-4 (Continued)
Water Quality Parameters in Pre-1998 Wells in Woodland Park Area

T-5
(CC1499)

Well Depth =
5.5ftbgs

T-6
(CC1500)b

T-7
(CC1501)

Well Depth =
10.45 ft bgs

E-5(CC1502)b

E-16 (CC1503)b

CM-1
(CC1504)

Well Depth =
13.5 ft bgs

CM-2
(CC1505)

Well Depth =
7.5 ft bgs

CM-3
(CC1506)

Well Depth =
9.3 ft bgs

09/26/93
05/26/94

09/95
04/96

11/06/96
04/18/97
10/15/97
09/26/93
05/26/94
09/26/93
05/26/94

- 09/95
04/96

1 1/06/96
04/18/97
10/14/97
05/26/94
05/26/94

09/95
04/96

10/28/96
04/16/97
10/13/97
09/95
04/96

10/28/96
04/16/97

09/95
04/96

10/28/96
04/16/97

5.8
5.4
5.4

6.02
5.62
6.0

5.05
5.9
6.0
6.1
5.8

5.67
6.26

6
5,4

4.97
7.5
NR
5.20
7.59
5.7
5.1

5.08
5.48
5.9
6.1
5.4

3.46
5.5

5.64
5.1

0.285
0.289
0.225
0.973
0.130
0.090
0.130
0.262
0.229
0.236
0.230
1.748
0.736
0.270
0.185
0.218
0.099
NR

0.775
0.210
0.055
0.040
0.079
1.336
0.295
0.125
0.070
1.842
0.820
0.405
0.235

^^%r€iiip4!fatirrfe^R

15.0
13.1
15.2
6.0
7.5
7.5
9.5
12.0
11.4
13.0
13.3
14.4
7.4
15
6.9
12.5
8.9
NR
12.9
6.9
9.8
8.3
10.3
16.5
6.1
9.1
7.9
17.7
5.8
11
5.5
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Table 2.2-4 (Continued)
Water Quality Parameters in Pre-1998 Wells in Woodland Park Area

CM-4
(CC1S07)

Well Depth =
7.0 ft bgs

CM-5
(CC1508)

Well Depth =
5.5 ft fags

CM-6
(CC1509)

Well Depth =
9.0 ft bgs

CM-7
(CC1510)

Well Depth =
6.6 ft bgs

CM-8
(CC1511)

Well Depth =
8.5 ft bgs

CM-9
(CC1512)

Well Depth =
6.0 ft bgs

10/13/97
09/95

10/18/95
04/96

10/28/96
04/17/97
10/13/97

09/95
04/96

10/28/96
04/17/97
10/13/97

09/95
04/96

11/06/96
04/17/97
10/13/97
09/95
04/96

1 1/06/96
04/17/97
10/14/97
09/95
04/96

11/06/96
04/17/97
10/14/97
09/95
04/96

11/06/96
04/17/97

4.81
5.60
5.55
6.10
5.91
5,4

5.32
5.6!
6.6

5.91
5.9

5.24
5.72
6.7
5.8
5.5

5.11
4.64
5.24
5.5
4.7

3.77
5.59
6.85
6.6
5,7

5.48
6.20
6.9
5.8
5.6

0.291
4,230
4.900
1.517
0.180
0.188
0.222
1.311
0.509
0.295
0.112
0.289
0.970
0.749
0.330
0.163
0.482
1.672
0.620
0.095
0.109
0.100
2.270
1.167
0.255
0.210
0.226
1.500
0.261
0.240
0.094

y l̂S^*^S^ iI

11.4
14.7
7.4
6.2
9

7.5
8.9
19.8
7.0
8

12.0
8.9
16.4
6.0
13
6.2
11.3
13.9
8.2
10
8.5
8.7

18.6
9.01

12
11.0
10.1
19.0
7.6
12
12
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Table 2.2-4 (Continued)
Water Quality Parameters in Pre-1998 Wells in Woodland Park Area

Location'

JSiŝ Specifie «•>
i.. ?..,.... _rs •>• i-^jlv*-''.5^

"@B^(
i ... ^fftjjff^

10/14/97 5.35 0.160 10.0
CM-10

(CC1513)
Well Depth =

6.0 ft bgs

09/95 5.10
04/96 5.59

11/06/96 6.2
04/18/97 5.4
10/15/97 5.65

0.323
1.135
0.262
0.250
0.330

15.3
8,2
12

11.0
CM-11

(CC1514)
Well Depth =

7.0 ft fags

09/95 5.93
04/96 5.06

11/06/96 5.9
04/18/97 5.4
10/14/97 4.84

0.217
0.787
0.500
0.200
0.370

12.0
7.0
12
7.0
10.3

CM-12
(CC1515)

Well Depth =
7.0 ft bgs

09/95 5.64
04/96 5.79

11/06/96 6.2
04/18/97 5.8
10/15/97 5.38

0.274
0.783
0.180
0.140
0.220

13.6
6.3

12.0

"URS location number is in parentheses.
bWell construction information not available.

Notes:
Groundwater samples were filtered through a 0.45-micron filter before data were recorded.
uS/cm - microsiemen per centimeter
NR - not recorded
ft bgs - feet below ground surface

Source: MFC 1998.
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Table 2.3-1
Summary of Stream Discharge Measurements From Project Database

. for Segments CCSegOl Through 05

mi
CCSegOl
CCSegOl
CCSeg02
CCSeg02
CCSeg02
CCSeg02
CCSeg02
CCSeg02
CCSeg02

U CCSegOS
• CCSeg04

CCSeg04
CCSeg04
CCSeg04
CCSeg04
CCSeg04
CCSeg04
CCSeg04
CCSeg04
CCSeg04
CCSeg04
CCSeg04
CCSeg04
CCSeg04
CCSeg04
CCSeg04
CCSeg04
CCScg04
CCSeg04
CCSeg04

m
CC 272
CC 289
CC 1
CC 2
CC 273
CC 274
CC 275
CC 290
CC 410
CC 392
CC 15
CC 276
CC 277
CC 278
CC 279
CC 280
CC 281
CC 282
CC 291
CC 411
CC 420
CC 421
CC 425
CC 436
CC 438
CC 439
CC 443
CC 444
CC 484
CC 485

URS
URS
MFG

IDEQ, MFC, USGS
URS

URS, USGS
URS
URS
URS

MFG, URS
- . MFG, USGS

IDEQ, MFG, URS, USGS
MFG, URS

IDEQ, MFG, URS, USGS
MFG, URS

MFG, URS, USGS
MFG, URS

IDEQ, URS, USGS
IDEQ, URS, USGS

URS
URS
URS
URS
URS
URS
URS
URS
URS
URS
URS

Readings'
1
1
2
42
2
10
I
1
1
4
12
46
5

43
4
9
4
42
58
1
1
1
1
2
1
1
1
I
1
1

***-•* -f "**•# -*^Beginnings

11/10/97
05/15/98
05/17/91
05/18/91
11/10/97
1 J/10/97
11/10/97
05/15/98
1 1/12/98
05/18/91
05/17/91
05/18/91
05/18/91
05/17/91
05/17/91
05/17/91
05/17/91
10/18/95
08/1693
11/12/98
11/12/98
1 1/12/98
11/12/98
1 1/12/98
1 1/12/98
11/13/98
11/13/98
11/13/98
11/13/98
11/13/98

s***^safoi
J**^ itV/ls*i^ .

1 1/10/97
05/15/98
10/05/91
09/13/95
05/15/98
06/15/99
1 i/10/97
05/15/98
1 1/12/98
11/12/98
06/05/98
08/30/99
1 1/12/98
05/14/98
11/12/98
1 1/12/98
05/14/98
05/24/99
03/08/99
1 1/12/98
11/12/98
1 1/12/98
! f/12/98
1 1/13/98
1 1/12/98
11/13/98
1 1/13/98
11/13/98
11/13/98
11/13/98

f.Minimnm *f
^'Discharge-

2.36
77.4
2.63
3.56
20.1
5.6
0

194
5.05
0.255
11.9
5

7.99
6.19
10.5
10.6
11.8
11.3
8.03
6.57
8.38
8.36
9.79
8.52
9.88
13.6
20.8
20.3
24.9
17.4

iMarimamT
^Discharge*!
^f(e&yirl

2.36
77.4
95.7
248
130
292
0

194
5.05
12

409
127
165
264
99.1
372
309
310
328
6.57
8.38
8.36
9.79
12.2
9.88
13.6
20.8
20.3
24.9
17.4
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Table 2.3-1 (Continued)
Summary of Stream Discharge Measurements From Project Database

for Segments CCSegOl Through 05

Reading^

•$:fieginn
sMiniraum ^Maximum 4

CCSeg04 CC 486 URS 11/13/98 11/13/98 23.4 23.4

CCSegOS CC 17 MFG, URS 10/05/91 11/14/98 13.4 19.2
CCSeg05 CC 23 MFG 05/15/91 10/05/91 16.3 398
CCSegOS CC 283 URS 11/09/97 05/15/98 32.8 156
CCSegOS CC 284 IDEQ, MFG, URS, USGS 49 05/17/91 11/09/97 7.12 271
CCSegOS CC 285 IDEQ, MFG, URS, USGS 44 05/17/91 08/30/99 417

CCSegOS CC 286 MFG, URS 10/05/91 11/14/98 16.2 187

CCSegOS CC 287 IDEQ, MFG, URS, USGS 93 10/05/91 03/08/99 11.4 668
CCSegOS CC 288 URS, USGS 17 11/09/97 08/30/99 384
CCSegOS CC 454 URS 11/13/98 11/13/98 22.2 22.2
CCSegOS CC 455 URS 11/13/98 11/14/98 21 25.8
CCSegOS CC 457 URS 11/14/98 11/14/98 25.2 25.2

Note:
cfs - cubic feet per second
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Table 23-2
Estimated Recurrence Intervals for Canyon Creek

Based on Placer Creek Annual Peak Discharge

Recurrence
Interval
(Years)

2
5
10
25
50
100

Estimate of Discharge
Annual Frequency Peak Ftow

"""•" 30 Year Period of Record1

(cfe)
544
955

1308(1100)
1793

2219(2400)
2675 (3250)

Lower 95 Percent
Confidence Interval

(cfs)
441
779
1014
1352
1631
1911

Upper 95 Perceat
Confidence Interval

(c&)
676
1264
1808
2675
3469
4395

"Values in parentheses are resulte of the Flood Insurance Study for the City of Wallace, Idaho (FIA 1979).
Note:
cfs - cubic feet per second

W:\02700\0106.012\CSM Unit ttUpper Watersheds\Canyon\Section 2.wpd



FINAL RI REPORT
Coeur d'Alene Basin RI/FS
RAC, EPA Region 10
Work Assignment No. 027-RI-CO-102Q

Part2,CSMUnitl
Canyon Creek Watershed

Section 2.0
September 2001

Page 2-55

Table 2.3-3
Precipitation Summary and Discharge Comparison for Water Year 1999 at the WRCC,

Wallace Station, Woodland Park, Idaho—
NOAA Cooperative Station 109498

Climate Indicators
Total Precipitation (in.)
Total Snowfall (in.)
Average Precipitation for
Period of Record (in.)
Average Snowfall for Period
of Record (in.)
Mean Monthly Discharge (cfs)
(Canyon Creek at Wallace)

:•'' ' , , • • • * > ' • • - • • ' • • • ; • • " . * :- / ! ' ,,'*:•".'•"-"'••; ;, Monthly Totals ...^•^.•:^^f^:t.^^-^{'.^-^'.
''. • V '- ™ - - < •'• • '-' ' \ ••''•':< , , • . * .'• <?;.,* -. ' .. • ' •'.'•-. .,'.S; ->!*.- - ' ' ' /»»-^,<^V: ' "?• "•'* ':', ,W. -^' T • > - .,- A,'- ;

 ( ' • '

Oct
1.2
0.0
2.9

0.5

13.2

.: Nov
9.7
6.3
4.9

8.3

18.7

De«;
6.9
8.7
5.2

22.6

21.6

Jan
4.7
18.9
5.0

24.0

23.9

••-Feb'v
6.9

26.4
3.9

15.0

20.1

,,Mar"
3.5

21.3
3.4

10.5

50.0

""AIM-^
0.7
0.6
2.8

2.5

75.4

' May .;/
0.9
0.0
2.7

0.3

158.9

|4juiB,;fr
1.8
0.0
2.6

00

201.4

is^Ftti : :-,
0.2
0.0
1.3

0.0

81.9

A^tigS
3.0
0.0
1.4

0.0

30.4

•^&fep>'
0.3
0.0
1.9

0.0

17.7

Annual
;,Toiai;

39.8
82.2
37.7

83.7

59.5

Note:
cfs - cubic feet per second
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3.0 SEDIMENT TRANSPORT PROCESSES

Sediment derived in Canyon Creek is transported through the system and into the South Fork.
Potential sediment sources in Canyon Creek are mine waste, rock debris situated adjacent to
channels, channel bed sediment, bank erosion, and road drainage. Based on USGS sediment
transport and stream discharge data, approximately 1,350 tons of sediment were transported out
of Canyon Creek in water year 1999. Based on estimates of historical surface water and
sediment discharge, this was below average for the period 1990 to 1999. In this discussion, the
available information, analyses, and likely sediment sources are identified.

3.1 AVAILABLE INFORMATION

One year of sediment transport gaging data is available for Canyon Creek. The USGS installed a
stream gaging station (Canyon Creek above the Mouth at Wallace, Idaho, number 12413125) and
began reporting hydrologic data for water year 1999 (October 1,1998 through September 31,
1999) (USGS 2000a). Associated with this gage, the USGS established suspended and bedload
sampling locations (USGS 2000b). Data from seven suspended load and five bedload sampling
events are available from three storm events. The suspended load data were further divided into
sand and silt fractions. The suspended and bedload sampling events were completed over a
range of stream discharges to establish a rating curve relating sediment discharge to stream
discharge. In addition, sampling was completed on both the rising and falling limbs of high
water events to examine the transport during these differing conditions (the hysteresis effect).
Instantaneous stream discharge was recorded at the time of sampling for use in rating curve
development.

Mean daily discharge estimates prior to 1999 have been calculated as outlined in Section 2.3.
These estimates were developed based on relationships between the discharge patterns in Canyon
Creek as compared to Placer Creek for which discharge data prior to 1999 has also been
collected.

In addition to the gaging data, historical and current aerial photography is available. For Canyon
Creek, 1998 photographs (URS and CH2M HILL 1999), 1991 photographs by U.S. Department
of Agriculture (USDA) (USDA 1991), and 1984 photographs by USDA (USDA 1984) were
reviewed.
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3.2 ANALYSES

3.2.1 USGS Sediment Transport Data

The USGS sediment transport data were analyzed hi general accordance with the U.S. Army
Corps of Engineers (USAGE) guidance manual for sedimentation investigations (USAGE 1989).
Sediment rating curves were developed by relating measured stream discharge to measured
sediment discharge. These curves were integrated with the stream discharge for water year 1999
and estimates of historical stream discharge to produce estimates of annual sediment yield for
Canyon Creek. These sediment transport data were further examined to delineate threshold
discharges where different particle size classes become mobile.

The USGS sediment discharge station on Canyon Creek is located near the confluence with the
South Fork Coeur d'Aiene River, near the downstream end of CCSegOS, As such, these data
represent the sediment yield for the entire Canyon Creek Watershed.

The suspended sediment data are presented in Figure 3.2-1, with rating curves established for the
sand and fine fractions. The stream channel discharge presented is the instantaneous discharge
noted at the time of sampling. The correlation analysis used to establish the curves is a power
function that calculates the least squares fit through the points. The grain size break between
sand and fines is 63 microns.

The relationships shown in Figure 3.2-1 were integrated with the mean daily discharge data from
USGS gage 12413125, Canyon Creek at Wallace, to obtain mean daily suspended sediment
discharge for water year 1999. Like the original date, the sand and fines fractions were
calculated separately and summed to calculate the total suspended sediment discharge.
Cumulative sediment discharge for water year 1999 year was calculated by summing the mean
daily sediment discharges. The results are presented in Figures 3.2-2 through 3.2-4. With a
drainage area of approximately 21.9 square miles, the total suspended sediment yield for Canyon
Creek for water year 1999 was approximately 60 tons per year per square mile. Of that,
approximately 23 tons were sand and 37 tons were fines.

A similar analysis was completed for the bedload sediment data by the USGS (2000b). Rating
curves and relationship for bedload transport in Canyon Creek are presented. As with the
suspended sediment data, the relationship for bedload was integrated with the mean daily
discharge hydrograph to obtain daily and cumulative bedload discharge for water year 1999.
These results are presented in Figure 3.2-5. Annual bedload sediment yield was approximately 2
tons per year per square mile for Canyon Creek in water year 1999.
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Summing the total suspended load and bedload sediment gives the total sediment yield for water
year 1999 as approximately 62 tons per square mile, or a total of approximately 1,400 tons for
the watershed. Water year 1999 appears to be typical, from a water and snow budget
perspective, as discussed in Section 2.3; however, sediment yields can vary significantly from
year to year based on hydrologic conditions, sediment inputs, changing land use, and other
conditions.

As indicated by the USGS data, the majority of sediment transport occurs during high flow
events. Much larger discharge events are likely to occur in Canyon Creek (both past and future
events) than were observed during water year 1999. During these larger events, increased
sediment load should be expected. In fact, peak discharges predicted by the Flood Insurance
Study, for the mouth of Canyon Creek are 1,100 cfs for a 10-year event and 3,250 cfs for a
100-year event (FIA 1979).

Review of Figures 3.2-2 through 3.2-5 indicates the majority of sediment transport occurred
approximately from May 19 to July 18,1999. Two distinct peaks of high sediment discharge are
evident in the figures. Two other distinct periods of increased sediment discharge occurred
approximately from March 20 to 30,1999 and April 19 to May 9, 1999. High temperatures,
rainfall, and snowmelt caused large stream discharges during these periods, as discussed in
Section 2.3. These high stream discharges mobilized and transported the vast majority of the
sediment yield for water year 1999. Similar high sediment transport rates would be expected on
an annual basis as snowmelt in the upper watershed mobilizes and transports sediment through
the system.

To estimate sediment transport in years before water year 1999, the estimates of discharge based
on Placer Creek data, described in Section 2.3, were integrated with the sediment transport
relationships developed for Canyon Creek water year 1999 data. The results are presented in
Table 3.2-1. These estimates may be high because the discharge estimates for Canyon Creek
from Placer Creek provided in Section 2.3 overestimate discharge by 20 percent for the peak
discharge measured in water year 1999. In addition, extrapolation of the sediment rating curves
to stream discharges greater than discharges that were used to develop the rating curve were
employed.

Nevertheless, a wide range of sediment transport rates is indicated. In this type of analysis, the
quantities of sediment transported are directly related to the magnitude and duration of stream
discharge. Years with high peak discharge and long duration will produce more sediment than
years with low discharge and short duration. This information is presented in Figures 3.2-6
through 3.2-8. These figures present estimates of cumulative sediment transport (for fines, sand
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and bedload, respectively) through time, for example water years from 1980 to 1999. A wide
range of sediment transport rates are estimated and in general most of the transport occurs
between February and June during large stream discharges.

To identify potential thresholds of sediment transport based on the USGS data, calculated
estimates of daily sediment discharge for sand, fines, and bedload were examined. For each
daily estimate and size class, for water year 1999, the percentage of total annual sediment
discharge was calculated. These values were plotted against stream discharge and percent of
maximum daily discharge for water year 1999 as shown in Figure 3.2-9. As would be expected,
this figure indicates sediment discharge increases with increasing stream discharge. For both
sand and fines, rapid increases in sediment discharge occur at stream discharges of
approximately 100 to 110 cfs, 240 to 250 cfs, and 370 to 390 cfs for water year 1999.
Figure 3.2-9 also indicates that bedload transport steadily increases with increasing stream
discharge. Although this analysis is based on a few measurements of sediment transport, it can
provide some guidance to discrete stream discharges where increased sediment transport may be
expected.

In addition, Figure 3.2-9 suggests that approximately 60 percent of the total annual sediment
discharge from Canyon Creek was fines, 37 percent was sand, and 3 percent was bedload.

McBain and Trush (2000) conducted a study in the Woodland Park area (and other areas) to
evaluate potential stream flow thresholds at which suspended and bedload sediment transport
would occur. The results of their study indicated that fine sediment transport occurred around
25 cfs with increasingly coarser sediment transport occurring at 100 cfs and between 250 and
350 cfs. Initial transport of bedload started between 170 and 200 cfs. The findings of this study
are consistent with estimated sediment transport curves in the RI. This information can help
identify stream flows at which increases in lead loading (transported as a paniculate) in surface
water can be expected.

3.2.2 Channel Classification

Rosgen (1996) proposed a classification that delineates channel types based on plan-view
morphology, cross-section morphology, channel sinuosity, channel slope, and bed features to
provide a broad level delineation. Aerial photograph and topographic map interpretation can be
used for this Level I type of classification. The Rosgen methodology builds from this broad
classification when combined with more detailed information. The Rosgen Level 1 classification
was used for this study to identify broad reach-level channel morphologies.

W:\0270Q\0106.G12\CSM Unit IXUpper Watersheds\Canyon\Section 3,wpd



FINAL RI REPORT Part 2, CSM Unit 1
Coeur d'Alene Basin RI/FS Canyon Creek Watershed
RAC, EPA Region 10 Section 3.0
Work Assignment No. 027-RI-CO-102Q September 2001

Page 3-5

Electronic USGS T-Vz-minute quadrangle maps containing three-dimensional topographic data
were analyzed using AutoCAD Land development software. Plots of channel profile and slope
were produced for each segment of Canyon Creek (see Figures 3.2-10 through 3.2-14). In
general, the divisions between segments were established based on changes in channel type or
other morphologic feature. As such, each segment contains one or two channel types. The
channel type was determined based on channel slope and review of aerial photographs from
1998.

Channel stationing was established at 100-foot increments upstream from the confluence of
Canyon Creek with the South Fork for ease of locating specific features. This stationing is
indicated on Figures 3.2-10 to 3.2-19. This stationing is approximate. More detailed stationing
and survey which would be needed for precise system locating.

Four Rosgen stream types occur in the Canyon Creek watershed: "Aa+," "A," "B," and "C."
The four channel types and the channel classification mapping effort are summarized below.

"Aa+" streams are very steep, greater than 10 percent, well entrenched, and laterally confined.
Sediment supply is often high due to the high energy, steep channel slopes and narrow channel
cross sections. Bedforms associated with this channel type include waterfalls, cascades, and
step-pools. Debris flows often initiate in "Aa+" type channels. In Canyon Creek, structural
control from joints, faults, or bedding may influence the locations of "Aa+" type channels.

"A" stream types are similar to "Aa+" in that similar bedforms and channel characteristics are
common to both types; however, "A" stream types have slopes which range from 4 to 10 percent.
Generally, "A" stream types have high sediment transport potential with little in-channel
sediment storage capacity due to the channel slope. Large woody debris can play a major role in
the bedform and channel stability in "A" type streams.

"B" stream types are moderately steep to gently sloped channels, 2 to 4 percent. Faults, joints,
contacts often influence "B" type channels by restricting the development of wide floodplains.
Stream erosion rates, aggregation and degradation rates are generally low. Lateral movement of
"B" type channels is typically low. Rapids and scour pools are typical features in type "B"
channels.

"C" stream types generally are located in valleys constructed from alluvial deposition, with well-
developed floodplains. Primary morphologic features of the "C" stream type are the sinuous low
relief channel, and the well-developed floodplain built sediment derived from the river. Lateral
migration, aggregation and degradation rates in "C" type channels are dependent on the stability
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of the banks, discharge and sediment supply from upstream, "C" type channels may be
significantly altered by changes in bank stability, discharge, or sediment supply.

The channel types within Canyon Creek are identified on Figures 3.2-15 through 3.2-19. The
steep channels in CCSeg03 and the middle reach of CCSegOl contain "Aa4-" channel types. The
upper and lower portion of CCSegOl and the upper portion of CCSeg02 of contain "A" channels,
AH of CCSeg04, the lower portion of CCSeg02 and the upper portion of CCSegOS contain "B"
channels. Almost all of CCSegOS contains "C" channels. Based on this classification and the
generalizations stated above, areas which have the highest potential for sediment (and metals)
entrainment into the surface water are the A and Aa+ stream types. The "B" type channels in
CCSeg02, CCSeg04, and CCSegOS will not contribute as much sediment to the system as the A
and Aa+ channels; however sediment input from soil and rock debris piles may be significant. In
addition, some of these "B" channels have historical aerial photographic evidence of rapid lateral
migration. If remedial measures already completed do not control lateral migration, these
reaches may contribute additional sediment. The "C" channels of CCSegOS are likely to have
both depositional and erosional features. As bars develop from deposition, erosion of previously
deposited sediment may occur. Recent stabilization efforts may reduce this problem.

3.2.3 Channel Descriptions

The 1998 set of aerial photographs by URSG and CH2M HILL, the 1991 and 1984 set by
USDA, and the topographic maps and profiles presented in Figures 3.2-1 through 3.2-19 were
reviewed to further describe Canyon Creek. This review and interpretation focused on
morphologic features indicating stream instability, channel migration, channel aggregation or
degradation and other features that may contribute sediment to the system.

3.2.3.1 CCSegOl (Station 430+00 to 550+00)

CCSegOl has approximately 12,000 feet (2.3 miles) of mapped channel as indicated in
Figure 3.2-15. Channel slope varies from 5 to 7 percent (Figure 3.2-10). Photographic coverage
reviewed from 1984 and 1991 extended to station 510+00. Through this section, Canyon Creek
flows through a broad valley bottom over 200 feet wide. The valley bottom is vegetated with
conifers that obscure view of the channel throughout the reach. Significant sediment sources
were not noted in the photographs reviewed. Likely sediment sources in this reach and segment
include remobilization of channel bed sediment, and minor bank erosion.
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3.2.3.2 CCSeg02 (Station 360+00 to 420+00)

Canyon Creek has approximately 6,000 feet (1.1 miles) of mapped channel in CCSeg02,
Figure 3.2-16. Channel slope through this segment ranges from 1 to 90 percent (Figure 3.2-11).
Aerial photography of CCSeg03 from 1998 is limited to station 360+00 to 412+00; description
of Canyon Creek upstream of station 412+00 is based on review of 1984 and 1991 photographs.
The channel through CCSeg02 is constrained by roads and hillslopes. Several rock debris
deposits on the hillslopes surrounding Canyon Creek and adjacent to Canyon Creek are likely
sources of sediment in this segment. Additional sources are remobilization of channel bed
sediment.

Canyon Creek, from station 360+00 to 392+00, is constrained by a road and steep valley walls in
a valley bottom approximately 100 feet wide. Channel slope ranges from 3.5 to 5.5 percent.
Abundant vegetation surrounding the channel is apparent in the 1998 photographs as compared
to downstream segments. From station 363+00 to 370+00, the Marsh Mine site is located to the
south of Canyon Creek. Debris piles from this working surround the site. A rock debris deposit
is located on the steep hillslope above the Marsh Mine. Rock debris from the Gertie Mine is
located adjacent to Canyon Creek from Station 374+00 to 378+00. Likely sediment sources in
this reach include remobilization of channel bed sediment, and sediment derived from the mine
sites and rock debris deposits scattered through the reach.

From station 392+00 to 420+00, the Canyon Creek Valley widens to about 200 feet. The
channel slope ranges from 3.5 to 8 percent. Trees obscure the channel in the photographs
reviewed. Several small rockfalls on the south facing slopes above Canyon Creek may terminate
in the channel from station 390+00 to 410+00. Several disturbances or rock debris deposits are
located on a ridgeline above Canyon Creek at Station 404+00. The Canyon Creek Rockpit is
located north of the channel from station 402+00 to 411+00. Rock debris deposits from Ajax
Number 3 are set back from the creek approximately 500 feet at the base of the valley wall.
Likely sediment sources in this reach include remobilization of channel bed sediment, and
sediment derived from the various exposed rock deposits identified above.

3.2.3.3 CCSeg03 (Gorge Gulch)

Gorge Gulch has approximately 7000 feet (1.3 miles) of mapped channel in CCSegOS
(Figure 3.2-17). The channel slope ranges from 10 to 30 percent (Figure 3.2-12). The high
gradient of this channel likely provides efficient transport of sediment supplied to the channel.
The channel through this segment is confined by steep valley walls with several deposits of rock
debris located adjacent to the ravine bottom. Numerous logging and other dirt roads cross the
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hillslopes surrounding the channel. Sediment sources in CCSegOS include remobilization of
channel bed sediment, sediment derived from rock waste piles, and sediment derived from road
drainage.

From station 360+00 to 389+00, Gorge Gulch is confined in a narrow valley by steep hillslopes.
The valley bottom appears to be 30 to 40 feet wide and consists of unvegetated rock debris. The
channel valley slope ranges from 10 to 25 percent. Vegetation including conifers covers much of
the hillslopes surrounding the valley bottom. The scale of the 1984 and 1991 photographs, and
the size of the channel in this reach limit the resolution of exact channel location in this reach.
The 1998 photos indicate the channel winds through the valley bottom indicating channel
migration may occur. Sediment sources in this reach likely are remobilization of channel bed
sediment and possibly channel migration. The high slope of this reach probably provides
efficient transport of sediment supplied to this reach.

Gorge Gulch, from station 398+00 to 404+00 is confined to a valley bottom 25 to 50 feet wide
by steep hillslopes. The channel has a slope 11 to 30 percent through this reach. Rock and soil
deposits are located adjacent to the valley bottom from station 389+00 to 404+00 on steep
hilislopes and in the steep valley bottom. These deposits are apparently from Hercules Number 4
and the Idaho and Eastern Mine. Likely sediment sources in this reach are remobilization of
channel bed sediment and sediment derived from the rock debris deposits. This reach likely
transports the sediment supplied very efficiently because of the steep slope.

From station 404+00 to 430+00, the end of mapped channel, conifers obscure view of the
channel in the photographs. The channel is constrained to a narrow valley by steep hillslopes.
Channel slope ranges from 13.5 to 30 percent. Several exposed rockpiles are scattered in the
headwaters of CCSegOS. At station 411+00 a deposit from Ajax Number 2 is situated on the
steep east-facing slope above Gorge Gulch. At station 141+00, a rock debris deposit is located
on the west facing slopes above Gorge Gulch. Exposed rock debris from Hercules Number 2 and
3 is located on the steep hillslopes above the end of mapped channel. Several exploration drill
roads cross the hillslopes surrounding Gorge Gulch in this reach. Sediment sources in this reach
include remobilization of channel bed sediment, sediment derived from several rock debris
deposits and sediment derived from road drainage. Highly efficient transport of sediment
supplied to this reach is likely due to the steep slope of the channel.

3.2.3.4 CCSeg04 (Gem to Burke)

CCSeg04 has approximately 19,000 feet (3.6 miles) of mapped channel (Figure 3.2-18).
Channel slope varies from 1 to 10 percent (Figure 3,2-13). The majority of past mining and
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milling activities occurred within CCSeg04. Numerous piles of rock and soil debris have been
placed near or adjacent to channels or in other potentially unstable areas. The entire length of
Canyon Creek hi CCSeg04 is constrained to a relatively narrow valley by steep hillslopes, roads
and dikes. Little lateral migration of Canyon Creek occurs in CCSeg04. Logging and other dirt
roads cross the hillslopes; drainage and sediment generated from these road flow into Canyon
Creek. Likely sediment sources include minor bank erosion, remobilization of channel bed
sediment, rockfall, sediment from road drainage, and sediment derived of soil and rock deposits
scattered throughout the segment.

From station 170+00 to 185+00, Canyon Creek is confined hi a valley approximately 100 feet
wide by roads and dikes. The channel slope is relatively constant varying from 1 to 3.5 percent.
Little riparian vegetation is observable in the photographs reviewed. Likely sediment sources in
this reach include remobilization of channel bed sediment and minor bank erosion.

Canyon Creek, from station 185+00 to 197+00, is constrained within the channel by dikes and
the Gem Mill. The channel slope is approximately 2 to 3.5 percent. The channel appears to be in
the same general location and channelized in the three years of photographs reviewed. Exposed
soil is evident surrounding the Gem Mill site, adjacent to Canyon Creek. Sediment sources in
this reach are remobilization of channel bed sediment, minor bank erosion, and sediment derived
from the exposed soil surrounding the Gem Mill site.

From station 197+00 to 230+00, Canyon Creek flows through a valley approximately 200 feet
wide, constrained by hillslopes and Canyon Creek Road. Channel slope through this reach
ranges from 2.5 to 4 percent. The 1984 and 1991 photographs indicate a braided channel through
this reach, while the 1998 photographs show that stabilization measures including rock weirs
have been constructed. Lateral migration of the channel could occur if undermining or
endcutting of the weirs occurs. Although somewhat obscured from view by shadows, soil and
rock deposits, and rock chutes from the Frisco Mine are observable from approximate station
222+00 to 228+00 in the 1998 photographs. These deposits appear to terminate at the channel
edge and along Canyon Creek Road. Little riparian vegetation is visible throughout this reach.
Likely sedunent sources in this reach include remobilization of channel bed sediment, minor
bank erosion, and sedunent derived from the Frisco Mine deposits.

The channel from station 230+00 to 253+00 is confined by two roads to a valley 150 to 200 feet
wide. The channel slope ranges from 2 to 7 percent in this reach. The channel appears linear and
channelized in the 1984 and 1991 photographs with mid channel bars at the downstream end of
the reach, station 233+00, in 1984. Rock barbs and weirs evident in the 1998 photographs
appear to have increased the sinuosity of the channel. Little riparian vegetation exists in this

W:\02100\0106.012\CSM Unit l\Upper Watersheds\Canyon\Section 3.wpd



FFNAL RI REPORT Part 2, CSM Unit 1
Coeur d'Alene Basin RI/FS Canyon Creek Watershed
RAC, EPA Region 10 Section 3.0
Work Assignment No. 027-RI-CO-102Q September 2001

Page 3-10

reach. Rock piles on the southeast side of Canyon Creek Road at station 233+00 and 243+00
appear to have increased in size from 1991 to 1999,

At station 248+00 to 253+00 a large deposit of rock debris is situated along the northwest bank
of Canyon Creek apparently Tamarack Number 7. The deposit is terraced with the toe of the
deposit in the Canyon Creek floodplain. Likely sediment sources in this reach include
remobilization of bed sediment, minor bank erosion, and sediment derived from the rock piles at
stations 233+00,243+00, and 248+00 to 253+00. Lateral migration and additional bank erosion
could occur if the rock barbs or weirs are undermined or endcut.

From Station 253+00 to 315+00, Canyon Creek flows through a valley 50 to 100 feet wide. The
channel slope ranges from 2.5 to 5.5 percent. The channel alignment is constrained in position
by roads, hillslopes and deposits of rock debris. Little variation in channel location is evident in
the photographs reviewed. Mid-channel bars apparent in the 1984 and 1991 photographs suggest
that lateral migration may occur in this reach; however, the narrow valley and numerous
constraining elements provide little space for lateral migration. Little riparian vegetation is
visible adjacent to the stream channel throughout mis reach. A large apparent rockfall occurs
from station 270+00 to 282+00 that may terminate in the channel. Deposits of sediment at the
Standard-Mammoth Loading Area appear to be in contact with the channel from station 283+00
to 294+00 and from 296+00 to 300+00. Numerous waste rock deposits are evident on the steep
south-facing hillside above Canyon Creek from station 280+00 to 305+00. Several exploration
drill roads cross this same slope. Likely sediment sources in this reach include remobilization
channel bed sediment, sediment derived from rockfall, sediment derived from tne Standard-
Mammoth Loading Area, sediment derived from the waste rock piles on the south-facing slop
and sediment derived from road drainage.

Canyon Creek appears to be confined and channelized, possibly in a flume from station 305+<
to the upstream end of CCSegOS, station 360+00. Canyon Creek flows through the Hecla-Star
Mine and Mill Complex from station 338+00 to 354+00. The channel slope ranges from 3 to
10 percent in this reach. Several waste rock deposits are located on the steep south-facing slope
above Canyon Creek throughout this reach. Rock debris piles from the Tiger Poorman Mine and
Hercules Number 5 extend from the hillslope to the valley floor adjacent to Canyon Creek Road
at stations 345+00 to 350+00 and 355+00 to 360+00, respectively. The deposits from Hercules
Number 5 actually extend to 365+00 in CCSeg03. Several dirt roads cross the south-facing slope
above this reach. Remobilization of channel bed sediment, sediment derived from rock debris
piles on the hillslope and valley floor, and sediment derived from road drainage are the likely
sediment sources in this reach.
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5.2.3.5 CCSegOS (Mouth to Gem)

CCSegOS has approximately 17,000 linear feet (3.2 miles) of mapped channel as indicated on
Figure 3.2-19. The channel slope is relatively constant ranging from 1 to 4 percent with a
slightly higher slope in the upper reaches (Figure 3.2-14). Little mining or milling activities have
been conducted hi CCSegOS; however, tailings and other sediment from upstream mining and
milling operations have been deposited in the floodplain around Woodland Park. Tailings darns
200 to 300 feet wide currently contain tailings deposits in the floodplain around and upstream of
Woodland Park. Rehabilitation work, including channel stabilization measures, has been
completed throughout CCSegOS. Based on aerial photograph and topographic map
interpretation, the major source of sediment in CCSegOS appears to be mobilization of channel
bed sediment. Historically, channel migration has occurred throughout CCSegOS, based on
review of 1984 and 1991 aerial photographs, but the recent rehabilitation efforts may reduce
channel migration.

Canyon Creek, from the mouth at station 0+00 to station 25+00, is constrained in a valley 150 to
200 feet wide by Canyon Creek Road and bedrock valley walls. The channel slope ranges from
about 1 to 2 percent. The Standard-Mammoth mill site is located in the floodplain from about
station 6+00 to 12+00. The riparian corridor is sparsely vegetated along the channel banks. All
three years of photographs indicate a similar location and alignment of the channel in this reach.
Sediment sources in this reach appear to be minor bank erosion and remobilization of channel
bed sediment.

Tailings deposits from the floodplain in CCSegOS of Canyon Creek have been excavated and
placed in a new repository on the south side of the valley. The stream has been reconstructed
with designed habitat features to favor the return offish if metals concentrations become
sufficiently reduced. Attempts to re-vegetate the floodplain have met with limited success,
grasses are the only plants surviving to any extent. Sampling of this RI suggests that some
floodplain soils remain contaminated with metals. It is not known yet what the effects of tailings
removal will be on loading or concentrations of metals in lower Canyon Creek. Monitoring of
groundwater in the floodplain suggests that a plume of metals has formed in association with the
new tailings repository.

The channel, from station 25+00 to 70+00, flows through the broad floodplain of Woodland
Park. The floodplain and valley floor range from 700 to 1500 feet wide through this reach. The
channel slope remains relatively constant ranging from 1.5 to 3.5 percent. The main channel
through this reach appears braided at different locations in the three sets of photographs
reviewed. Vegetation is sparse adjacent to the channel and in the floodplain. Channel
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stabilization efforts such as rock barbs, weirs, and settling pools are apparent in the 1998
photographs from station 52+00 to 70+00. A secondary drainage from the Hecla-Star Tailings
Ponds and drainage area to the northwest of the Hecla-Star Tailings Ponds appears to enter the
main channel of Canyon Creek and approximately station 60+00, Stabilization measures also are
apparent on this secondary channel. Although stabilization measures have been completed,
historical meandering and the wide valley and floodplain indicate future lateral migration may be
possible. As such, the sediment sources in this reach appear to be from remobilization of channel
bed sediment, lateral migration and channel bank erosion.

From station 70+00 to 90+00, Canyon Creek continues to flow through the Woodland Park
Floodplain. The Hecla-Star tailings ponds occupy 200 to 300 feet of the valley width through
this reach. The channel slope remains relatively constant, ranging from 2.5 to 3.5 percent.
Vegetation is in the floodplain is sparse and occurs as occasional clumps of trees. From
approximate station 72+00 to 78+00 a large conical pile of rock debris from the Canyon Creek
Repository Reach Silver Valley Natural Resources Trustees (SVRNT) rehabilitation has been
placed. This deposit appears to be isolated from Canyon Creek by a road at the base of the
deposit. Review of the 1998,1991, and 1984 aerial photographs indicates the channel has
historically been braided and meandering. The 1998 photographs indicate stabilization measures
such as barbs, weirs, and settling ponds have been completed in this reach. The stabilization
measures may control lateral migration; however, undercutting or endcutting is possible with
these types of structures. Historical meandering in a broad floodplain indicate likely sediment
sources in mis reach are remobilization of channel bed sediment, lateral migration and channel
bank erosion.

Upstream of the Ponderosa Way road crossing at station 90+00, to station 120+00, the effective
valley width decreases to approximately 150 feet by valley walls to the southeast and the Hecia-
Star Tailings Ponds to the northwest. The channel slope through this reach remains relatively
constant at 1.5 to 3 percent. Vegetation in the floodplain is not apparent in the photographs
reviewed. The channel appears to have a braided meandering form in the 1984 photographs;
1991 photographs were not available for review. Remedial stabilization measures including rock
barbs and weirs are apparent in the 1998 photographs. The relatively narrow valley width and
remedial measures provide decreased likelihood of lateral migration through this reach as
compared to downstream reaches; however, there is historical evidence of migration and future
migration is possible. Likely sediment sources in this reach are remobilization of channel bed
sediment and minor bank erosion.

From station 120+00, the approximate upstream extent of the Hecla-Star Tailings Ponds, to
station 155+00 the fioodplain widens to about 500 feet. Channel slope through this reach varies
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from 2 to 7 percent. Vegetation in the floodplain is sparse occurring as small clumps of trees. A
deposit from the Canyon Creek Formosa Reach SVRNT rehabilitation is shown in the 1998
photographs at approximate station 126+00 on the hillslope above the valley floor. This deposit
appears to be isolated from the channel by a road at the base of the deposit. The 1984
photographs indicate a straight channel alignment through this reach, indicating this reach may
have been channelized. Several mid-channel bars are discernable hi the 1984 photographs.
Stabilization measures such as rock barbs or weirs are shown in the 1998 photographs. Mid-
channel bars are also shown hi the 1998 photographs. The mid-channel bars and wide floodplain
indicate lateral migration of the channel is possible hi this reach. The stabilization measures may
control the lateral migration; however, undercutting or endcutting is possible with these types of
structures. As such, likely sediment sources in this reach are remobilization of channel bed
sediment, lateral migration and channel bank erosion.

Canyon Creek from station 155+00 to 170+00, the upstream end of CCSegOS, is constrained in a
valley 100 to 200 feet wide by hillslopes, roads and possibly a dike. The channel slope varies
from 2 to 10 percent. Little riparian vegetation is observable. The channel appears to be in the
same general location in each of the photographs reviewed. Likely sediment sources in this
reach include minor bank erosion and remobilization of channel bed sediment.

3.3 SUMMARY

Based on the information discussed above, approximately 1,400 tons, or 62 tons per square mile,
of sediment was transported from Canyon Creek to the South Fork Coeur d'Alene River in water
year 1999. Sediment sources occur in all five segments. Based on interpretation of aerial
photograph from 1984,1991, and 1998, the majority of the sediment supplied to the creek
appears to originate in CCSegOS, CCSeg04, and CCSegOS. Large rock and soil deposits are
positioned adjacent to the stream channel and on hillslopes, which drain to the steam in CCSegOS
and CCSeg04. Lateral migration of the channel has been observed hi the historical aerial
photographs in CCSeg04 and CCSegOS. Channelization, bed controls, deposition pools, and
isolating rock and soil deposits away from the channel have previously been used in these
segments to reduce the sediment yield of the basin. These efforts have likely reduced the
sediment load over time. The sediment yield has also presumably been reduced through tune
since discharging mine-related debris directly into the channel has ceased.

Throughout the basin, high densities of logging and other dirt roads exist. Drainage from roads
concentrates water and sediment discharge particularly sand and silt. More detailed study of the
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road drainage and sediment discharge from these roads may be needed in conjunction with future
remedial action.

Additional areas where stabilization measures could be taken include areas where local scour,
minor bank erosion, and mobilization of channel bed material occur. These areas are located
throughout the watershed.

These observations were based on a limited review of the available data, photographs, and
topographic maps at the time of review. Not all potential sediment sources were identified, as
potential sediment sources literally cover the entire watershed. Primary sources were identified
based on review of the available information.
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Bedload Sediment Discharge, Canyon Creek at Wallace, Station 12413125
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Figure 3.2-7
Estimated Cumulative Sand Sediment Transport
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Rosgen Stream Classifications
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Canyon Creek Segment 04

Rosgen Stream Classification
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Canyon Creek Segment 05

Rosgen Stream Classifications
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/ / /

£>**' CCSEG05
iffio

^S~ SEBM6NT PROFILE

^
~~^ S6OMENT DRAINAGE AREA (SF)

MOTES:

CARTOGRAPHY. COPYRIGHT 1995. AMD
BASEOON 7.5 MINUTE SERIES MAPS,

3. ORAINKGE AREAS ARE APPROXIMATE
AND W»Y NOT BE LINEAR AS INDICATED

54-SWC2Q A r~OA
CiKwtrA'erBBasn.RIffS 'jftlfmj~p\
Rlltepoit REGION 10

Doc Conh*- 41SKOO ffitai&s.
G9n*n(Kn:2
iv>Sweflqw»(h«»C*ir«O*rtlC*Ti>i SKMtOltfwf
Lapwt CCSegOS
0700W1



CHANNEL BED AND MINOR BANK EROSKW
CHANNEL BED. LATERAL MIGRATION.

CHANNEL BED UQBILIZATtON. MINOR BANK
iROSKJM, AND ROAD DRAINAGE
HtGH ORAtWEHT. CHANNEL BED MOfilUZATtON,
MINOR BANK EROSION. AHO ROAD DRAINAGE

Figure 3.2-15
Canyon Creek Segment 01 Site Plan

CCSEG01

„.• BASIN BOUNDARY
— •- CONTQURllwe
-J22~. CHANNEL CENTERLIWE
***%• INTERSTATB/ROAD/TRAtL

Aa + RQSG€N CLASSIFICATION

MAP FEATURES AND CONTOURS PRODUCED BY
AMERICAN DIGITAL CARTOGRAPHY, COPYRIGHT tBQS.
AND BASED ON 7.S MINUTE SERIES MAPS, REVISED
1977, ZONE tD-W.

CONTOUR INTERVAL IS 33 FEO",

SEDIMENT SOURCE LOCATIONS ARE APPROXIMATE
AND ARS »AS£0 OM TOPOGRiAPH 1C MAP AHO AERIAL
PHQTOGRAPH [HTERPRETATIOW,

2000 4000

Scale iti Feet

027-R1-CO-102Q
CoewtTWsne Basin RUFS
Rl REPORT otrA

REGION 10

Ooc. Control: 4(62500.651505*
Gemnfar.2

Jhi map's lw
State Plane O
Zoo?, llorth Affwxan 0«cnt
1963



SEDIMENT SOURCE LEGEND

CCSEG02

0*00

WALLACE

LEGEND

_.• BASIN BOUNDARY

—=»- CONTOUR LINE

CHANNEL CENTERLINE

INTERSTATE/ROAD/TRAIL

ROSGEN CLASSIFICATION

NOTES:

1. MAP FEATURES AND CONTOURS PRODUCED BY
AMERICAN DIGITAL CARTOGRAPHY, COPYRIGHT 1995,
AND BASED ON 7.5 MINUTE SERIES MAPS, REVISED
1977, ZONE ID-W.

2. VERTICAL DATUM BASED ON NAD83 IDAHO STATE
PLANE COORDINATE SYSTEM.

3. CONTOUR INTERVAL IS 25 FEET.

4. CHANNEL CENTERLINE TAKEN AT APPROXIMATE LOW
POINT OF STREAM CHANNEL.

5. SEDIMENT SOURCE LOCATIONS ARE APPROXIMATE
AND ARE BASED ON TOPOGRAPHIC MAP AND AERIAL
PHOTOGRAPH INTERPRETATION.

H>oocHX>oora

CHANNEL BED AND MINOR BANK EROSION

CHANNEL BED, LATERAL MIGRATION,
CHANNEL MEANDER, AND BANK EROSION
CHANNEL BED MOBILIZATION, MINOR BANK
EROSION. AND ROAD DRAINAGE
HIGH GRADIENT, CHANNEL BED MOBILIZATION,
MINOR BANK EROSION, AND ROAD DRAINAGE

*• DEPOSmONAL REACH

UNOIFFERENTIATED ROCK/SOIL DEPOSIT

POTENTIAL FUTURE INSTABILITY

TAILINGS DAM

ROCKFALL

N

S

2000 4000

Scale in Feet

X-/EPA
REGION 10

54-50-OC2Q
CoeurtfAtene Basin RIIFS
RI Report
ASSESSMENT

Doc. Control: 4162500.6625.05.3
Generation: 2
UGtQUps/Pubtic/CdaBrawings/
Canyon_Site2.dwg
Layout CCSeg02
07B1/01

Figure 3.2-16
Canyon Creek Segment 02 Site Plan
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Table 3.2-1
Historical Estimates of Sediment Transport at the Mouth of Canyon Creek,

Based on Discharge Estimates Derived From Placer Creek and
Sediment Transport Data From Canyon Creek, Water Year 1999

'•'•;'• .'"'Year '• ̂ yx?
1990
1991
1992
1993
1994
1995
1997

^''••:^:^';":: ''.;•• ~!-'^'i^ff:£iliA
-'''•' -4' Sands (tenses*.

560
880
93

230
100
440
1500

810
2300

59
270
92
880

4500
Yearly Average of Sediment Transport

•*>-:: , -t̂ r^KC y*":*̂  'W
'-;?;~VA*=-.:-^ '-̂ .SSWVî ^^^ t̂.

€%?Bedload XtoBsyi?^
41
86
4
15
6
37
160

•̂JfiSĴ ota|||̂ £||

1400
3200
160
520
200
1400
6200
2400
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4.0 NATURE AND EXTENT OF CONTAMINATION

The nature and extent of contamination and mass loading in the five segments of the Canyon
Creek watershed are discussed in this section. Section 4.1 describes chemical concentrations
found in environmental media, including horizontal and vertical extent. For each watershed
segment, the discussion includes remedial investigation data chemical analysis results;
comparison of chemical results to selected screening levels (Part 1, Section 5.1); and focused
analysis of identified source areas. In Section 4.2, preliminary estimates of mass loading are
presented.

4.1 NATURE AND EXTENT

The nature and extent of the ten metals of potential concern identified in Part 1, Section 5.1
(antimony, arsenic, cadmium, copper, iron, lead, manganese, mercury, silver, and zinc) in surface
soil, subsurface soil, sediment, groundwater and surface water are discussed in this section.
Locations with metals detected in any matrix at concentrations 1 times (Ix), 10 times (lOx) and
100 times (lOOx) the screening level were identified. The magnitudes of exceedance (lOx and
lOOx) were arbitrarily selected to delineate areas of contamination.

The screening levels used in this evaluation were selected from applicable risk-based screening
criteria and available background concentrations. Proposed screening levels were compiled from
available federal numeric criteria (e.g., National Ambient Water Quality Criteria), regional
preliminary remediation goals (PRGs) (e.g., U.S. EPA Region IX PRGs), regional baseline or
background studies for soil, sediment, and surface water, and other guidance documents (e.g.,
National Oceanographic and Atmospheric Administration freshwater sediment screening values).
The screening level selection process is discussed in detail in Part 1, Section 5.1. Screening
levels are used in this analysis to identify source areas and media (e.g., soil, sediment,
groundwater, and surface water) of concern that will be evaluated in the feasibility study (FS).

Historical and recent investigations at areas within the study area are listed and summarized in
Part 1, Section 4. Data source references are included as Attachment 1. Chemical data collected
in Canyon Creek and used in this evaluation are presented at the end of this report. Data
summary tables include sampling location, data source reference, collection date, depth, and
reported concentration. Screening level exceedances are highlighted. Sampling locations are
shown on Figures 4.1-1 through 4.1-13. Major source areas are shown in detail in Figures 4.1-14
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through 4.1-40, All chemical data collected and compiled for Canyon Creek are included in
Attachment 2.

Statistical summaries for each metal in surface soil, subsurface soil, sediment, groundwater, and
surface water are included as Attachment 3 and discussed in the subsections below. The
summaries include the number of samples analyzed; the number of detections; the minimum and
maximum detected concentrations; the average and coefficient of variation; and the screening
level (SL) to which the detected concentration is compared.

Source areas within Canyon Creek are listed in Tables 4,1-1 through 4.1-5, These tables are
based on source areas initially identified by the BLM (1999) and further refined by CH2MHILL
and URS during the remedial investigation/feasibility study (RI/FS) process. The tables include
source area names, source area ID, source area acres, description, the number of samples
collected from within each source area listed by matrix type, and metals exceeding Ix, lOx and
lOOx the screening levels in surface soil, subsurface soil, sediment, groundwater, and surface
water. The tables reflect source area descriptive measurements initially generated in the CSM
and subsequently refined by the FS.

It should be noted that the number of samples identified for each source area was determined
using the project Geographical Information System. Only sampling locations located within a
source area polygon (shown on Figures 4.1-1 and 4.1-2) are included hi Table 4.1-1; therefore,
there may be samples collected from source areas and listed in the data summary tables hi
Attachment 2 that are not accounted for hi Table 4.1-1.

The following sections present segment-specific sampling efforts and results according to matrix
type. Given the extensive geographic range of the Coeur d'Alene Basin, sampling efforts were
focused on areas of potential concern; therefore, more samples were collected from known
mining-impacted areas near the creek, than from other areas within the watershed.

4.1.1 Segment CCSegOl

4.1.1.1 Surface Water

Seven surface water samples were collected and analyzed for total and dissolved metals in
segment CCSegOl. Copper was detected at a concentration greater than lOx the screening level
for total metals. Concentrations for dissolved metals did not exceed screening levels for any
samples collected in this segment.
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4.1.1.2 Identified Source Areas

Chemical data for surface soil, subsurface soil, sediment, groundwater, and surface water were
reviewed together to identify source areas within segment CCSegOl that may be significant
contributors of metals to Canyon Creek. Summary source area data are presented in Table 4.1-1.
Three of the 19 source areas in this segment were sampled for surface water. Chemical
concentrations did not exceed lOx the screening levels at any sampling location.

4.1.2 Segment CCSeg02

4.1.2.1 Surf ace Soil

Thirteen surface soil samples were collected from a depth of 0 to 0.5 feet and analyzed for total
metals. Lead exceeded lOx the screening level at one sampling location,

4.1.2.2 Subsurface Soil

Three subsurface soil samples were collected and analyzed for total metals. Zinc and lead
exceeded lOx the screening levels at one sampling location.

4.1.2.3 Sediment

Three sediment samples were collected and analyzed for total metals. Silver exceeded lOx the
screening level at one sampling location.

4.1.2.4 Groundwater

Two groundwater samples were collected and analyzed for total and dissolved metals. Zinc
exceeded lOx the screening level for both total and dissolved metals at one sampling location.

4.1.2.5 Surface Water

Fifty-five surface water samples were collected and analyzed for total metals and 56 for
dissolved metals. Total and dissolved metal concentrations in surface water were all less than
lOx the screening level.
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4.L2.6 Identified Source Areas

Chemical data for surface soil, subsurface soil, sediment, groundwater, and surface water were
reviewed together to identify source areas within segment CCSeg02 that may be significant
contributors of metals to Canyon Creek. Summary source area data are presented in Table 4.1-2,
Three of the 14 source areas in this segment were sampled for surface soil, and a fourth source
area was sampled for groundwater, subsurface soil, surface soil and surface water. Zinc and lead
concentrations in soil and groundwater collected from the impacted floodplain exceeded lOx the
screening levels.

4.1.3 Segment CCSegOS

4.1.3.1 Surface Soil

Twelve surface soil samples were collected from a depth of 0 to 0.5 feet and analyzed for total
metals. One sampling location exhibited lead and zinc concentrations in excess of lOx the
screening level. Lead concentrations were greater than lOx the screening level at three additional
locations.

4.1.3.2 Groundwater

Two groundwater samples were collected and analyzed for total and dissolved metals.
Concentrations were all less than lOx the screening levels.

4.1.3.3 Surface Water

Six surface water samples were collected and analyzed for total and dissolved metals. Results
for total metals indicate antimony and lead concentrations greater than lOx the screening levels at
one location. Results for dissolved metals indicate antimony and lead concentrations in excess of
lOx the screening levels.

4.1.3.4 Identified Source Areas

Chemical data for surface soil, subsurface soil, sediment, groundwater, and surface water were
reviewed together to identify source areas within segment CCSeg03 that may be significant
contributors of metals to Canyon Creek. Summary source area date are presented in Table 4.1-3.
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Three of the 20 source areas in segment CCSeg03 were sampled. Lead and zinc surface soil
concentrations at Hercules No. 4 were detected in excess of lOx the screening levels. Antimony
and lead were detected at the Gorge Gulch Impacted Riparian source area at concentrations in
excess of lOx the screening levels.

4.1.4 Segment CCSeg04

4.1.4.1 Surface Soil

Eighty-five surface soil samples were collected from a depth of 0 to 0.5 feet and analyzed for
total metals. Arsenic, cadmium, copper, lead, and zinc concentrations were greater than lOx the
screening levels. Arsenic, lead, and zinc were detected at greater than lOOx the screening levels
at one to many locations.

4.1.4.2 Subsurface Soil

Thirty-two subsurface soil"samples were collected and analyzed for total metals. Antimony,
cadmium, lead, and zinc were detected at concentrations greater than lOx the screening level.
Lead and zinc were also detected at concentrations greater than lOOx the screening levels in the
subsurface soil in two samples.

4.1.4.3 Sediment

Seven sediment samples were collected and analyzed for total metals. Antimony, cadmium,
lead, mercury, and zinc concentrations were greater than lOx the screening levels. Lead and
zinc concentrations were greater than lOOx the screening levels.

4.1.4.4 Groundwater

Fifty groundwater samples were collected and analyzed for total and dissolved metals. Dissolved
metal concentrations of cadmium, lead, and zinc were detected at lOx the screening level at
several locations. Cadmium, lead and zinc were also detected in several samples at
concentrations greater than lOOx the screening level for dissolved metals. Total metal
concentrations for cadmium, copper, iron, lead, manganese, and zinc were greater than lOx the
screening levels at several locations. Concentrations of cadmium and zinc were greater than
lOOx the screening levels at several locations.
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4.1.4.5 Surface Water

Two hundred and forty-four surface water samples were collected and analyzed for total metals
and 240 for dissolved metals. Analysis of total metals indicates at least one sample each with
concentrations of cadmium, copper, iron, lead, manganese, and zinc greater than lOx the
screening levels. Concentrations of copper, lead, manganese, and zinc were greater than lOOx
the screening levels. Surface water samples for dissolved metals indicated concentrations greater
than lOx the screening levels for cadmium, lead, manganese and zinc at several to many
sampling locations. Cadmium, lead, manganese and zinc were also detected in several samples
at concentrations greater than lOOx the screening levels for dissolved metals.

4.1.4.6 Identified Source Areas

Chemical data for surface soil, subsurface soil, sediment, groundwater, and surface water were
reviewed together to identify source areas within segment CCSeg04 that may be significant
contributors of metals to the Canyon Creek Watershed. Summary source area data are presented
in Table 4.1-4.

Ten of the 62 source areas hi this segment were sampled. Numerous source areas detected
cadmium, arsenic, lead, and zinc in excess of the lOOx screening levels. Additional source areas
showed concentrations of antimony, arsenic, cadmium, copper, lead, and zinc greater than lOx
the screening levels.

4.1.4.7 Major Source Areas

Based on a cumulative assessment of chemical data for surface soil, subsurface soil, sediment,
groundwater, and surface water (URS 2000, Appendix G), major source areas of concern were
initially identified. The technical memorandum identified discrete mine/mill sites and tailings
impoundments. Evaluation of potential source areas conducted for this RI/FS resulted in
addition of floodplain reaches and other specific source areas. The seven major source areas
identified in this segment include the following:

• Tamarack No. 7 (1200 level)
• Hercules No. 5 (also included in CCSegOS)
• Frisco/Black Bear
» Hecla-Star Complex/Tiger Poorman/Hidden Treasure
• Gem No. 3 and Gem Millsite
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• Standard Mammoth Area (Avalanche Gulch)
• CCSeg04 Impacted Floodplain and Riparian

These source areas are known to have high concentrations of metals resulting from historical
mining activities. Figures 4.1-14 through 4.1-21 illustrate significant features of the above
source areas. Common features highlighted in the figures include: tailing piles, waste rock piles,
mine adits of known location, mining and mill-related structures, residential properties, the river,
major roads and additional site-specific details. Major source areas identified in fioodplains were
mapped at a larger scale (Figures 4.1-20 and 4.1-21) than the figures depicting discrete source
areas (Figures 4.1-14 through 4.1-19). Both Figures 4.1-20 and 4.1-21 illustrate regional
location, the river and associated fioodplains, and towns. Figure 4.1-20 includes the source area
boundary as provided by the BLM for CCSeg04 Impacted Floodplain Reaches, and
Figure 4.1-21 includes surficial geology units obtained from the U.S. Geological Survey (Box
et al. 1999). Based on a comprehensive list created by Box et al. 1999, seven surficial geologic
units of interest were identified and combined into a single area for this report. The seven
geologic units include the following:

• Fcgos: Flotation-era channel gravels and overlying overbank sediments
• JFti: Jig- and early flotation-era tailings impoundments
• JFms: Jig- and early flotation-era ore concentration millsite
• Joscu: Jig-era overbank sediments, copper impacted
• Jos: Jig-era overbank sediments over pre-mining channel gravel
• Jcgos: Jig-era channel gravels and overlying jig-era overbank sands
• Jrrf: Jig-era railroad embankment fill

These geologic units form the basis of estimates contaminated sediment volumes within the
historical fioodplain. Volume estimates are included in the Feasibility Study (URS 2001).

Representative site photographs for select source areas are attached (Figures 4.1-25 through
4.1-40).

4.1.5 Segment CCSegOS

4.1.5.1 Surface Soil

Forty-five surface soil samples were collected from a depth of 0 to 0.5 feet and analyzed for total
metals. Cadmium, lead and zinc were detected at concentrations in the surface soil that exceeded
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lOx the screening levels at several to many locations. Lead was also found at concentrations that
exceeded lOOx the screening levels at four locations.

4.1.5.2 Subsurface Soil

Forty-eight subsurface soil samples were collected and analyzed for total metals. Lead and zinc
were detected at concentrations in the subsurface soil that exceeded lOx the screening levels at
several locations.

4.1.5.3 Sediment

Nine sediment samples within CCSegOS were collected and analyzed for total metals.
Antimony, cadmium, copper, lead, mercury, silver, and zinc were detected at concentrations that
exceeded lOx the screening levels. Lead, mercury, and zinc were detected in excess of lOOx the
screening level at a few sampling locations.

4.1.5.4 Groundwater

Eighty-eight groundwater samples were collected and analyzed for total metals, and one hundred
and eighty-five groundwater samples for dissolved metals. Cadmium, copper, lead, manganese,
and zinc were detected at concentrations greater than lOx the screening levels hi numerous
groundwater samples for total metals. Cadmium, lead, manganese, and zinc were also found at
concentrations for total metals greater than lOOx the screening levels. Concentrations of
dissolved cadmium, copper, lead, manganese, silver, and zinc were detected at concentrations
that exceeded lOx the screening levels. Cadmium, lead, manganese, silver, and zinc were also
detected at concentrations exceeding lOOx the screening levels, with cadmium, lead, and zinc
having the highest frequencies of exceedance.

£1.5.5 Surface Water

Three hundred and forty-seven surface water samples were collected and analyzed for total
metals; two hundred and thirty-seven surface water samples were collected and analyzed for
dissolved metals. Cadmium, copper, iron, lead, manganese, and zinc were detected at
concentrations that exceeded lOx the screening levels for total metals. Cadmium, lead, and zinc
were also detected at concentrations exceeding 1 OOx the screening levels at several sampling
locations. Surface water also exhibited dissolved concentrations that exceeded lOx the screening
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level for cadmium, lead, manganese, and zinc and exceeded lOOx the screening levels for
cadmium, lead, manganese, and zinc.

4.1.5.6 Identified Source Areas

Chemical data for surface soil, subsurface soil, sediment, groundwater, and surface water were
reviewed together to identify source areas within segment CCSegOS that may be significant
contributors of metals to Canyon Creek. Summary source area data are presented in Table 4.1-5.

Five of the twelve source areas in this segment were sampled. The majority of the samples were
surface water and groundwater. Concentrations of lead, cadmium, zinc, copper, manganese and
silver were detected in most samples, often in excess of lOOx the screening levels.

4.1.5.7 Major Source Areas

The two major source areas identified in this segment include:

• Hecla-Star Tailings Ponds
• CCSegOS Impacted Floodplain and Riparian

These source areas are known to have high concentrations of metals resulting from historical
mining activities. Figure 4.1-22 illustrates significant features for the Hecla-Star tailing ponds.
Common features highlighted in the figures include: tailing piles, waste rock piles, mine adits of
known location, mining and mill-related structures, residential properties, the river, major roads
and additional site-specific details.

CCSegOS Impacted Floodplain Reaches are shown in Figures 4.1-23 and 4.1-24. Major source
areas identified hi floodplains were mapped at a larger scale than the figures depicting discrete
source areas. Both figures illustrate regional location, the river and associated floodplains, and
cities. Figure 4.1-23 includes the source area boundary as provided by the BLM for CCSegOS
Impacted Floodplain Reaches and Figure 4.1-24 includes surficial geology units obtained from
the U.S. Geological Survey (Box et al. 1999).

4.1.6 Adit and Seep Summary

Most adits and seeps with drainage that have been identified and sampled have flows under 1 cfs
and relatively low concentrations of metals. However, very high concentrations of total zinc
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were measured in two of the adits and two of the seeps identified in the Canyon Creek watershed
(Gearheart et al. 1999). A total of twenty-six adits and three seeps were identified. Available
adit and seep data for the Canyon Creek watershed are summarized in Table 4.1.6-1. Discharge,
average total zinc concentration, average total zinc mass loading, and associated source areas are
listed. Zinc mass loading from the Hercules No. 5, Tamarack No, 7, and the Hidden Treasure
(Tiger-Poorman) adits and the seeps at the Hecla-Star Tailings Ponds and Canyon Cr. Repository
Reach were greater than 1 pound per day. Total zinc mass loading for all adits and seeps
identified in the Canyon Creek watershed is estimated to be approximately 45 pounds per day.

4.2 SURFACE WATER MASS LOADING

In Part 1 of this report (Setting and Methodology, Section 5.3.1), the concept of mass loading
and its use in the remedial investigation were presented. Past data collection efforts were
summarized along with potential data quality issues. Historically, and as part of this study, a
large number of sampling events have been conducted to characterize and evaluate the amount of
metal being transported in surface water throughout the basin. As discussed in Part 1, some of
these sampling events can be considered as synoptic for interpretation of the data. These are
usually the low-flow sampling events conducted in late summer, fall, or early winter. Also
discussed in Part 1 are the effects that unsteady-state flow conditions have on the measurements
and the increased complexity of interpretation.

To address the complexities of interpreting mass loading data, the analysis has been separated
into two discussions. This section of the remedial investigation discusses mass loading for total
lead and dissolved zinc based on a series of discrete sampling events. To address data variability
inherent in discrete measurements, mass loading was also evaluated using a probabilistic model.
Modeling results are discussed in Section 5, Fate and Transport.

Total lead and dissolved zinc were selected as reasonable indicators of metal loading in surface
water based on correlations with each of the eight other chemicals of potential concern (COPCs)
(discussed hi Section 4.2.1). In this section, the locations sampled during each event are plotted
on a map of the watershed (Figures 4.2-1 through 4.2-10). Each sampling location shows the
cumulative mass loading of lead or zinc and the difference in mass load from the next upstream
location. The difference in mass load is indicated on the maps by the term "delta." If no
uncertainty (natural conditions or measurement factors) were present hi the data, this would be
the mass load added between the two locations. Presenting the data in this manner allows a
qualitative comparison between different sampling events such that trends may be observed and
general conclusions made. It also allows comparison of the relative mass loading in portions of
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the stream system even though the same sampling locations were not consistently sampled from
event to event.

As an example, comparison of flow sampling events may identify watershed segments in which
the differences in mass load of total lead remain relatively low from year to year. This would
indicate that under varying flow conditions, mine waste, if present, might not be a source of

significant lead loading to the stream system. Conversely, consistently high differences hi mass
load would indicate areas of potential loading.

This approach does not, however, address the variations in mass loading that can occur over
short time periods during non-steady flow conditions, variability in stream gauging
measurements, hysteresis effects, losing or gaining stream segments, localized disturbances in
the stream channel prior to a sampling event, or other factors that can impact the interpretation of
the data. To account for the potential measurement errors and natural variability in the stream
system, a probabilistic mass loading model was developed.

Development of the model is discussed in Part 1, Section 5. The model uses as input data from
sampling locations in each watershed that have a minimum number of historical measurements.
While this approach will incorporate fewer sample locations compared to plotting an individual
sampling event, it helps provide a uniform basis that accounts for variability hi the sampling data
and allows for a more reliable quantitative analysis of the data. The model is used extensively in
Section 5, Fate and Transport. The remainder of this section presents the indicator metal
correlation and selected maps with a discussion of discrete sampling events on a watershed basis.

4.2.1 Indicator Metal Correlations

Linear regression analyses were conducted to estimate the correlation between concentrations of
chemicals of concern and concentrations of dissolved zinc and total lead. The purpose of the
analyses was to evaluate the use of dissolved zinc concentrations as an indicator of behavior of
each dissolved chemical of concern and total lead concentrations as an indicator of behavior of
each total chemical of concern.

The use of indicator chemicals helps avoid having to consider each chemical of concern
separately. Dissolved zinc and total lead were chosen as indicator chemicals because dissolved
zinc is considered the principal dissolved chemical of concern and total lead is considered the
principal total chemical of concern.

W:\02700\0106.012\CSM Unit IttJpper Watersheds\Canyon\Section 4.wpd



FINAL RI REPORT Part 2, CSM Unit 1
Coeur d'Alene Basin RI/FS Canyon Creek Watershed
RAC, EPA Region 10 Section 4.0
Work Assignment No. G27-RI-CO-1G2Q September 2001

Page 4-12

4.2.LI Linear Regression Analysis

Two sets of linear regression analyses were conducted: "dissolved analyses" and "total analyses."
The dissolved analyses regressed the dissolved concentration of each chemical against the
dissolved concentration of zinc. The total analyses regressed the total concentration of each
chemical against the total concentration of lead. Regressions were conducted on linear
(un-transformed) concentration data and log-transformed concentration data.

Standard regression techniques based on the ordinary method of least squares were used (Draper
and Smith 1966). Analyses were implemented in MS Excel 97.

The database used for the regression analyses was developed from available data hi the TDM
database and grouped by CSM Unit For each chemical, only samples having detected dissolved
concentrations of both zinc and the specified chemical of concern were included in the dissolved
analyses; and only samples having detected total concentrations of both lead and the specified
chemical of concern were included hi the total analyses. Data sets for mercury and silver were
generally inadequate for meaningful analyses. Data for CSM Unit 3 were inadequate for
meaningful analyses, except for dissolved cadmium and lead and total cadmium and zinc.

4.2.L2 Summary of Results

Analysis results are summarized in Table 4.2-1. The results presented here are limited to the
following three measures:

• n, number of samples used in each analysis

• r, the calculated correlation coefficient for each analysis. The correlation
coefficient measures the degree of linear correlation between the chemical
concentration data. A value of zero (r=0) indicates no linear correlation and a
value of one (r=1.0) indicates perfect linear correlation

• 1-a, where "a" is the "critical alpha value" for each analysis. Index 1-a is a
statistical measure of the probability that there is true correlation (i.e., "true r">0)
between the chemicals, considering the effect of both the sample size (n) and the
calculated correlation coefficient (r). 1-a is also called the significance or
confidence level.
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Only results for the log-transformed analyses are included because the transformations typically
improved the correlation or otherwise gave results similar to the linear (untransformed) analysis.
To minimize cumbersome language, the following discussion of correlations between chemical
concentrations tacitly means correlation between the logs of the concentrations.

For dissolved chemical concentrations, the results in Table 4.2-1 indicate that there is generally
positive linear correlation with dissolved zinc concentrations (i.e., the logs of the concentrations
are correlated). However, the degree of correlation varies from chemical to chemical, as does the
consistency of the correlation across CSM Units. That is, relative to dissolved zinc:

• Cadmium is consistently highly to well correlated (r ranges from 0.69 to 0.94)

• Manganese is consistently reasonably well correlated (r ranges from 0.62 to 0.68)

• Lead is well correlated in CSM Unit 1 (r = 0.82), reasonably correlated in CSM
Unit 2 (r = 0.59), and marginally correlated in CSM Unit 3 (r = 0.15)

• Arsenic is highly correlated in CSM Unit 2 (r = 0.96), and marginally correlated
in CSM Unit 1 (r = 0.12)

• Antimony is somewhat correlated hi CSM Unit 1 (r = 0.31) and marginally
correlated in CSM Unit 2 (r = 0.18)

• Iron is marginally correlated in CSM Unit 1 (r = 0.18), in CSM Unit 2 (r = 0.10),
and reasonably well correlated hi CSM Unit 3 (r = 0.60).

As indicated in Table 4.2-1, there is also a positive correlation pattern for total chemical
concentrations relative to total lead concentrations. Although the calculated correlation
coefficients vary from chemical to chemical, antimony, arsenic, cadmium, copper, iron,
manganese, and zinc are all reasonably well correlated in CSM Units 1 and 2. For CSM Unit 3
there was inadequate data for analysis, except for zinc and cadmium, neither of which shows
significant correlation.

These results support using dissolved zinc as an indicator for dissolved chemical concentrations
and total lead as an indicator for total chemical concentrations in the upper and midgradient
watersheds (CSM Units 1 and 2).
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4.2.2 Canyon Creek Watershed Mass Loading

Of the available sampling data, five sampling events were selected and mapped. Table 4.2-2
summarizes the sampling events, sampling locations and calculated mass loads for total lead and
dissolved zinc. The low-flow events used were October 1991 (Figures 4.2-1 and 4.2-6),
November 1997 (Figures 4.2-2 and 4.2-7), and November 1998 (Figures 4.2-3 and 4.2- 8). The
high-flow events used were May 1991 (Figures 4.2-4 and 4.2-9) and May 1998 (Figures 4.2-5
and 4.2-10). The following sections discuss observations made from plotting the low- and high-
flow mass loading data.

4.2.2.1 Total Lead Mass Loading

Loading observations are as follows:

1. Location CC276 is located downstream of segments CCSegOl, CCSeg02 and CCSegOS.
As shown on Figures 4.2-1,4.2-2, and 4,2-3, this sampling location has a mass load of
less than 1 pound per day of lead for all three low-flow sampling events. Figures 4.2-4
and 4.2-5 show that during high flow, lead concentrations were low upstream of CC276
with the 2 pounds per day at CC392 (Gorge Gulch) the highest load measured. While
several mine-waste sources are present, the data do not indicate substantial lead
contributions are occurring in these segments.

2. In segment CCSeg04, between CC276 and CC279, differences in lead mass loading at
low-flow were less than 1 pound per day. During high-flow events, differences in lead
mass loading varied from -104 to 66 pounds per day. There is insufficient data to explain
the large negative difference observed near Mace during a high-flow sampling event.
Mine workings associated with the Hercules No 5, Tiger-Poorman and Hecla-Star Mine
& Millsite are the potential mine sources located upstream of the high lead differences
observed at high flow. Additionally, resuspension of impacted floodplain sediments may
be a source of total lead hi this reach.

3. Downstream of CC279 to the lower boundary of CCSeg04 the low-flow differences in
lead mass loading ranged from —4 to 13 pounds per day. The highest downstream
cumulative low-flow loading observed was at CC484 (November 1998) at 43 pounds per
day. High-flow lead differences ranged from -11 to 14 pounds per day.
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Under high-flow conditions, there is an increase in lead loading starting downstream of
the Tamarack No. 7. Locations CC282 and CC15 are the most downstream locations in
the segment. The loading at these locations are 42 and 22 pounds per day, respectively.
Mines that are likely sources for the increased lead loading include the Tamarack No. 7,
Frisco, Black Bear Fraction, and Gem Millsite. These mines along with the Tiger-
Poorman, Hecla, Sherman, and Granite Mills also were sources of mine material now
present in the flood plain alluvium. This material is also considered a source of lead
loading in segment CCSeg04.

4. Lead loading in segment CCSegOS is variable. The low-flow sampling had loads that
ranged from 3 to 85 pounds per day. During high flow, the loads ranged from 19 to 64
pounds per day. While there is a large variability in load, the high flow events indicate
that loads discharged to the South Fork were between 29 and 64 pounds per day of lead.

The interaction between surface water and groundwater in this segment is complex. The
USGS conducted a seepage study in the Woodland Park Area (USGS 2000). Results of
this study indicate a high degree of interchange between surface water and groundwater.
The Star-Morning Tailings Ponds and the SVNRT tailings repository are the dominant
mining features in the fioodplain. The Standard-Mammoth Mill Site is located close to
the mouth of Canyon Creek. Remediation activities of the floodplain have disturbed the
upper half of segment CCSegOS. Given the disturbance of the channel, it is difficult to
establish a trend for lead loading in the segment.

In summary, the low- and high-flow events that were plotted indicate that mass loading of lead
varies considerably. Most of the lead load is introduced in segments CCSeg04 and CCSegOS.
Total lead loads can be much larger at high discharges. Total lead loads as high as 4,100 pounds
per day (May 24, 1999) have been measured at the mouth of Canyon Creek. Inspection of the
discrete measurements gives a qualitative indication of which mine source areas may be
introducing metal load into the surface water. However, this analysis of discrete measurement
data illustrates the wide variability in mass loading data. Because of this variability, mass
loading is also evaluated using a probabilistic model. Model results are discussed in the fate and
transport section.
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4.2.2.2 Dissolved Zinc Mass Loading

Loading observations are as follows:

1. Location CC276 is located downstream of segments CCSegOl, CCSeg02 and CCSegOS.
As shown on Figures 4.2-6 through 4.2-8, the highest low-flow cumulative loading at this
location was 5 pounds per day. Figures 4.2-9 and 4.2-10 show that during high flow,
dissolved zinc loading increased. Again using CC276 as the downstream station of the
three segments, the highest cumulative loading was 31 pounds per day. It is likely that
the source of increased loading is the mine waste located near Burke and the Hercules No
5. Adit and potentially impacted floodplain sediments. While several mine waste sources
are present upstream, it seems unlikely that they are substantial sources of zinc loading.

2. Segment CCSeg04, between CC276 and CC279 (November 1997), had low-flow
differences in mass loading of zinc that ranged from 2 to 38 pounds per day. The
cumulative load generally increases downstream. During the high-flow events in this
portion of segment CCSeg04, the differences in mass loading of zinc ranged from 18 to
284 pounds per day. Stream flows were higher during the May 1998 event. As shown on
Figure 4.2-10 (May 1998), sampling location CC291 has a cumulative load of 371
pounds per day, a difference of 284 pounds per day and a discharge of 274 cubic feet per
second. This increase in loading may reflect exceedance of an erosion threshold such as
those discussed in McBain and Trush (2000). An erosion threshold is a discharge rate
high enough to begin mobilization of large sized sediment particles.

Sampling location CC291 is downstream of the Standard Mammoth Mine, a possible
source of zinc loading. Further upstream, the Hercules No 5, Tiger-Poorman and Hecla-
Star Mine & Miilsite are also potential sources of mine waste that has been mixed in the
alluvium throughout the segment.

3. Downstream of sampling location CC279 to the lower boundary of segment CCSeg04 the
low-flow zinc differences ranged from -5 to 62 pounds per day. The highest downstream
cumulative low-flow loading observed was at CC484 (November 1998) at 195 pounds
per day,

High-flow zinc differences ranged from -6 to 196 pounds per day. The highest
downstream cumulative loading in the segment was 418 pounds per day at CC15 (May
1991). Under high-flow conditions, the zinc loading increases downstream of the
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Tamarack No. 7. Mines that are likely sources for the increase in zinc loading in this
portion of segment CCSeg04 include the Tamarack No. 7, Frisco, Black Bear Fraction,
and Gem Millsite. These mines, along with the Tiger-Poorman, Hecla, Sherman and
Granite Mills were also sources of mine material now present in the floodplain alluvium
and are also a likely source of metal loading.

4. Zinc loading in segment CCSegOS at low flow generally increases in the downstream
direction. The low-flow sampling in November 1998 had cumulative loads that ranged
from 191 (CC454, upstream) to 560 pounds per day (CC288, downstream). During high
flow (May 1991), the highest loads ranged from 449 (CC284, upstream) to 880 pounds
per day (CC23, downstream). The high-flow sampling indicates that loads discharged in
surface water to the South Fork were between 845 and 880 pounds per day of dissolved
zinc. Likely sources of zinc loading hi this segment include the Hecla-Star Tailings
Ponds, the SVNRT repository, and the impacted floodplain.

In summary, the low- and high-flow events that were plotted indicate that mass loading of zinc
varies considerably, but generally increases downstream. Most of the zinc load is introduced in
segment CCSegs04 (below the Tamarack No. 7) and segment CCSegOS. Above the Tamarack
No. 7, the highest low- and high-flow loadings were 65 and 371 pounds per day, respectively.
Inspection of the discrete measurements gives a qualitative indication of which mine source areas
may be introducing metal load into the surface water. However, this type of interpretation does
not take into account wide variability in mass loading data as will the model results discussed in
fate and transport.

4.2.2.3 Groundwater Mass Loading

Groundwater associated with tailings-impacted sediments is the primary source of dissolved-
phase mass loading hi segment CCSeg05. The contribution of groundwater within segment
CCSegOS to mass loading in Canyon Creek was evaluated at rune locations near Woodland Park
by the USGS in September and October 1999 (Barton 2000). In September 1999, groundwater
contributed an estimated 217 pounds of zinc per day and 2.9 pounds of lead per day to Canyon
Creek. In October 1999, groundwater contributed an estimated 229 pounds of zinc per day and
2.2 pounds of lead per day to Canyon Creek.

The mass loading of metals from groundwater at the mouth of Canyon Creek is very small
compared to the loading of metals from groundwater to surface water from the wide alluvial
floodplain above Woodland Park. Groundwater is released from the alluvial aquifer where
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bedrock becomes shallow before the mouth of Canyon Creek. Zinc loading in groundwater at
the mouth of Canyon Creek in December 1998 was estimated using hydraulic parameters
measured in wells in the Woodland Park alluvial aquifer and dissolved zinc concentrations in
groundwater samples from wells CC480 and CC481. The following parameters were used to
calculate mass loading:

• Hydraulic conductivity =130 feet per day

• Hydraulic gradient = 0.025 ft/ft

» Aquifer cross section area at mouth of Canyon Creek = approximately 300 square
feet

• Dissolved zinc concentration in groundwater — 6,000 ug/L

The estimated dissolved zinc load in groundwater was 0.5 pounds per day. The dissolved zinc
load in surface water at the mouth of Canyon Creek was 559 pounds per day. The majority of
metal transport is therefore occurring in surface water near the mouth of Canyon Creek. Similar
groundwater conditions would be expected at the mouths of other tributaries when shallow
bedrock is present and restricts the flow of groundwater.
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POTENTIAL TAILINGS ANO
CONCENTRATES PRESENT
TMROU6HOOT MIUL AREA

BLACK BEAR FRACTION
BUR121

BLACK BEAR MILLSITE
BUR192

Figure 4.1-16
Frisco/Black Bear Site Map,

BLM Source Areas and
Sampling Locations
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HEOMTAR COMPLEX/

•CANYON CHEEK

TIGER-POORMAN MINE
BUR129

HIDDEN TREASURE MINE -
BUR097

HECLA-STAR MINE & MILLSITE COMPLEX
BUR128

CREEK IS CHANNELIZED
AND COVERED FROM THIS
POINT DOWNSTREAM

WASTE ROCK REPORTEDLY
USED AS CONSTRUCTION FILL
DISCRETE LOCATIONS) HAS
NOT BEEN IDENTIFIED.

NO- 3 ADtT
(UNVERIFIED LOCATION)

Figure 4.1-17
Hecla-Star Complex/Tiger

Poorman/Hidden Treasure Site Map,
BLIY1 Source Areas and

Sampling Locations
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GEM MILLSITE
BUR142

POTENTIAL TAILINGS AND
CONCENTRATES PRESENT THROUGHOUT
MILL AREA

GEM NO.3
BUR190

Figure 4.1-18
Gem Millsite Map,

BLM Source Areas and
Sampling Locations

o

LEGEND

Road

Building

Stream and Flow

Contour Slope

Adit

Waste Rock

Monitoring Welt Groundwater Sample

River Surface Water Sample

Surface/Neaf Surface Soil Sample

Adit Surface Water Sample

BLM Source Area

location Map

SCALE 1:1,200
0 50 100 Feat

Q27-RK;0-102Q
CoeurdVUene Basin Rl/FS
Rl REPORT

SEP A
REGION 10

Doc CottoU 1 62500 66 1 5 05
Genwtfoni
H:\PROJ£CTS'f SW««_

COA (M«Mi StM-Uiw) CTB
Oitf 07OI«1



STANDARD-MAMMOTH NO. 4 ADIT
(NO DOCUMEWED DRAINAGE)

STANDARD-MAMMOTH NO.4
BUR072

STANDARD-MAMMOTH NO.5
BUR074
(Not considered a major source area)

STANDARD-MAMMOTH LOADING AREA
BUR144

Figure 4,1-19
Standard-Mammoth Area

(Avalanche Gulch) Site Map,
BLM Source Areas and

Sampling Locations
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Figure 4.1-20
CCSeg04

Impacted Floodplain Reaches Site Map,
BLM Source Areas and Sampling Locations
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1) B map coverages obtained
from 'the Coeur d'Alene Tribe,
URSGrelnar.lnix, CH2M HILL, «nd the
Bureau of Land Management.

2} Sampling locations obtained from
URS Grelner, Inc. Technical Data
Management database as of 3/29/00.
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Figure 4.1-21
CCSegtM

Impacted Floodplain Reaches Site Map,
Geologic Units and Sampling Locations
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1) Basetmap coverages obtained
from the Coeur d'AIene Tribe,
URS Grelner, Inc., CH2NI HILL, and the
Bureau of Land Management

2) Sampling locations obtained from
URS Greiner, Inc. Technical Data
Management database as of 3/29/00.

•Box,S.E., A.A, Bookstrom, and W.N Kelly. 1999.
Surficlal geology of the vallsy of the South Fork of
the Coeur d'AIene River, Idaho. U.S. Geological
Survey Open Rle Report 99-XXX Draft version,
October 1999; andArcVlew GIS Coverage,
January 2000.
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HECLA-STAR TAILINGS PONDS
WAL009

/ _- CONTAMINATED SEDIMENTS PRESENT
\—-"^ IN FLOOOPLAIN. DISCRETE LOCATIONS

HAVE NOT BEEN IDENTIFIED.

PROPOSED LOCATION OF G6M
PORTAL DRAINAGE PtLOT
TREATMEOT SYSTEM

Figure 4.1-22
Hecla-Star Tailings Ponds,

BLM Source Areas and
Sampling Locations
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Figure 4.1-23
CCSegOS

Impacted Floodplain Reaches Site Map,
BLM Source Areas and Sampling Locations
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Figure 4.1-24
CCSegW

Impacted Floodplain Reaches Site Map,
Geologic Units and Sampling Locations
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sQ map coverages obtained
from the Coeur d'AIene Trios,
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Bureau of Land Management
Sampling locations obtained from
URS Grelner, Inc. Technical Data
Management databas* as of 3/29/00.

•SoxAE, AA Bookstrom, and W.N Kelly. 1999.
Surfidal geoloOT of the valley of the South Fork of
the Coeur d'Aleno River, Idaho. U.S. Geological
Survey Open File Report 99-XXX. Draft version,
October 1999; and " "* ~'~ "
January 2000.
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Figure 4.2-1
Canyon Creek Watershed
Total Lead Mass Loading

Sampling Results from October, 1991
LEGEND Load !n

/ Ibs/day

cC27r RV Load: 48 1 Mte 18 L Ottta hi
^ I Wday

Location Type:
RV:RhnrfStmm Sampling Location
AD: Adit Sampling Location
Sf>: S«p Sjoillna Lowflon
OF: Outfall Sampling Location
SS: Side Stream Sampling Location

CC372ADLoad:ol \ CC279 RV Load: 1.6 Delta
276 RV Load: 0.5 Delta: 0 |

Dalta of Mass Load Compared to
Meg. Po*. Proceeding Upstream Sampling Location

Delta Range: 0 -.9 Ibs/day
o • Delta Range: 1-20 Ibs/day
O • Delta Range: 20-40 Ibs/day
O • Delta Range: 40-100 tbsWay
O 0 Delta Range: 100 -150 Its/day

Q ^ Delta Range: > 150 Ibs/day
/\/ Stream
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* City
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C3 River Segment
j—i Source Area

U \ •
CC17 RV Load: 2.5 Delta: 01

CC285 RV Load: 2.6 Delta: 0|

CC286 RVLoad: 3.8 Delta: 1
1} Bass map coverages obtained

from the Coeur d'/Uene Tribe,
URS Qrelner Inc., CH2M HW-, ind the
Bureau of Land Management
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Figure 4.2-2
Canyon Creek Watershed
Total Lead Mass Loading

Sampling Results from November 9-10,1997
.. LEGEND . ..Sampling Load tn

Location
CC277 RV trad: 49 Data: 18

Location Type:
RV;Rhr»rfStr»im Sampling Location
AD: Adit Sampling location
SP; S«ep Samtlng LocationSP; S«ep Samtlng Location
OF: Outfall Sampling Location
SS: Side Stream Sampling Location

(«•) Delta of Mass Load Compared to
Neg. POK, Proceeding Upstream Sampling Location

Delta Range: 0 - .9 Ibs/day
o * Delta Range: 1-20 Ibs/day
O * Detta Range: 20 -40 Ibs/day
O • Delta Range: 40 -100 Ibs/day

Delta Range; 100 -150 Ibs/day
Della Rarige:

Stream

Interstate 90

* City

C3 Canyon Creek Watarsh«d
Canyon Creak Segment
RtvurSegrrwnt

1) Base map coverages obtained
from the Coeur d'AJene Tribe,
URS Greinsr Inc., CH2M HILL, and the
Buraau of Land Management
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Figure 4.2-3
Canyon Creek Watershed
Total Lead Mass Loading}

Sampling Results from November, 1998

«>: Adit Sampling Location
SP: S«cp Samllng Location
OF: Outfall Sampling Locatio

DetU of Mass Load Compared to
Preceedtng Upstream Sampling Location
Delta Range: 0 - .9 Ibs/day
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from the Coeur d'Alene Tribe,
URS Greiner Inc., CH2M HILL, and th«
Bursau of Land Management
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Sampling
Location

CC279 RV Load: 5.3 Delta: -21 .

Figure 4.24
Canyon Creek Watershed
Total Lead Mass Loading

Sampling Results from May 17-18,1991
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Delta Range: 0 -.9 Ibs/day
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^k Delta Range: > 150 Ibs/day

/V stream
A/ Interstate 90
* City
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C3 Canyon Creek Segment
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I—[ Source Area

1) Base map coverages obtained
from the Coeur d'AJene Tribe,
URS Greiner Inc., CH2M HILL, and the
Bureau of Land Management,
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Figure 4.2-5
Canyon Creek Watershed
Total Lead Mass Loading

Sampling Results from May 12-16,1998PrichCckSegO
LEGEND Load in

/ Ibs/day

CC277 RV Load: 49 Dalta: 18 |̂ _ Delta In—— 7 J* —————————— I |bs/day
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OF: Outfall Sampling Locat

CC392 SS RV Load: 2 Delta: - | I SS: S!d* Stream Sampling Location
(*j Delta of Mass Load Compared to

poa, Preceeding Upstream Sampling Location
Delta Range: 0 - .9 Ibs/day
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• Delta Range: 20 -40 Ibs/day

Delta Range: 40 -100 Ibs/day
Delta Range: 100 -150 Ibs/day
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/\/ Stream
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"* City
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River Segment
Source Area
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0
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URS GreiiiEr Inc., CH2M HrLL, and the

of Land Managemsnt

SCALE 1:60,000
0,5 0 0,5 Milas

027-RI-CO-102Q
CoewcTAtene Basin Rl/FS
Rf REPORT

«>EPA
REGION 10



PrichCpkSegOl Figure 4.2-6
Canyon Creek Watershed

Dissolved Zinc Mass Loading
Sampling Results from October, 1991

CC278 RVLoad: 18 Delta: 8

[CC_372 AD Load: 4.3
'

CC1 RV Load: 0 Delta: - (*) Delta of Mass Load Compared to
pas. Proceeding Upstream Sampling Location

Delta Range: 0 -.9 Ibs/day
o • Delta Range: 1-20 Ibs/day
O • Delta Range: 20-40 Ibs/day

Delta Range: 40-10D Ibs/day
Delta Range: 100 -150 Ibs/day

Delta Range: > 150 Ibs/day
Stream

/V Interstate 90
* City
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I—[ Source
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3
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""TT " . ___
CC276 RV Load: 5 DeltaTs] \.
~~~—————CC285 RVLoad: 133 Delta

: 10 Delta: s\ Uppe^SFCDRSegOl

CC279 RV Load: 32 Delta: 14
CC286 RV Load: 217 Delta: 84

, CC281 RV Load: 40 Delta: 2

/CC15 RV Load: 69 Delta:
1) Base map coverages obtamed

from tha Co*ur d'Alene Tribe,
URS Gralner Inc., CH2M HILL, and the
Bureau of Land Managament

CC17RV toad: 105 Delta: 18

CC287 RV Load: 268 Delta:51

CC23 RV Load: 351 Delta: 82



Figure 4.2-7
Canyon Creek Watershed

Dissolved Zinc Mass Loading
Sampling Results from November 9 -10,1997

PrichCpkSegO

PrichCrkaegOS

RV:Rtor/&tnam Sampling Location
AD: Adit Sampling Location
SP: Step Samling Location
OF: Outfall Sampling Location
55: Side Stream Sampling Location

CC388ADLoad:2
•«• WHMmMHWÎ Bjl

Delta Range: 0 - .9 Ibs/day
• Delta Range: 1-20 Ibs/day
• Delta Range: 20-40 Ibs/day
ft Delta Range: 40-100 Ibs/day
ft Delta Range: 100-150 Ibs/day

|H Delta Range: > 150 Ibs/day
A/ Stream

Canyon Creek Watershed
Canyon Creek Segment

f I River Segment
I — | Source Area

CC274 RV Load: 2 Delta: 11ifadSegOl

_cC283 RV Load: 216 Delta: 2

CC284 RV Load: 234 Delta: 18|

1) Base map coverages obtained
from tiie Coeur d'Alene Tribe,
URS Grelner Inc., CH2M HILL, and the
Bureau of Land Management
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Figure 4.2-8
Canyon Creek Watershed

Dissolved Zinc Mass Loading Sampling
Results from November 12-25,1998PnchCckSegO
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CC436 RV Load: 55 Delta: 14J—— \
CC439 RV Load: 67 Delta: 12J.

1) Base map coverages obtained
from the Coeur d'AIen* Tribe,
URS Greiiter Inc., CH2M HILL, and the
Bureau of Land Management
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Sampling
Location

LEGEND

PrichCckSegO

CC2 RV Load: 0 Delta: -
•HUHr ^•WW^BIMMWMMMMM'J '

t CC15 RV Load: 418 Delta: 79

_| CC284RVLoad:449Delte-31
CC277 RV Load: 49 Delta: 18|UppeJfSFCDRSeq01

Figure 4.2-9
Canyon Creek Watershed

Dissolved Zinc Mass Loading
Sampling Results from May 17-18,1991

. . ,Load In
/Ibs/day

" S l k Ibs/day
Location Type:

AD; Adit Samptfng Location
SP: S*»p SaifMrng Location
OF; Outfall Sampling Location
SS: Side Stream Sarnptlnfl Location

(.,) (+) Delta of Mass Load Compared to
Meg. Pos Proceeding Upstream Sampling Location

Delta Range; 0 - .9 Ibs/day
• Delta Range; 1-20 Ibs/day
• Delta Range; 20 -40 Ibs/day
• Delta Range: 40-100 Ibs/day
0 Delta Range: 100-150 Ibs/day

Delta Range: > 150 Ibs/day
Stream

A/ Interstate 90

* City

Canyon Creek Watershed
LZ3 Canyon Creek Segment

River Segment
Source Area

Idaho

Location Map
NOTES

1) Base map coverages obtained
from the Coeur d'AJsne Tribe,
URS Greinor Inc., CH2M HILL, and tha
Bureau of Land Managtment
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CC283 RV Load: 275 Delta: -129

Rgure 4.2-10
Canyon Creek Watershed

Dissolved Zinc Mass Loading
Sampling Results from May 12-16,1998
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RV:RJv*r/Stre«m Sampling Location
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Delta of Mass Load Compared to
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/V Stream
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1) Ease map coverages obtained
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URS Grelner Inc., CH2WI HILL, and th*
Bureau of Land Management
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Table 4.1-1
Potential Source Areas Within Canyon Creek - segment CCSegOl

Source Area Name
Area

Source ED (Acres) Source Description
No. Samples

J?y Matrix Type Metals > IX Metals >10X Metals >100X
BURKE MINE
BURKE MINING COMPANY
CENTRAL MINING COMPANY CLAIMS
COEUR D ALENE CHAMPION MINE
(Champion Gold & Silver)
HALF MOON MINE (B hie Ribbon Group)
HOMESTAKE SILVER LEAD
IDAHO MINING COMPANY
OOM PAUL NO. 1
OOM PAUL NO. 2
ORLANDOMINE
UNIDENTIFIED DISTURBANCE
UNNAMED ADIT
UNNAMED ADIT
UNNAMED ADIT
UNNAMED ADIT
UNNAMED ADIT
UNNAMED ADIT
UNNAMED ADIT
WEST MAMMOTH MINE

BUR110
TH0017
BURI02
BURI88

THOOI8
BUR183
TH0016
BUR109
BUR105
TH0014
TH0015
BUR182
BUR184
BUR186
BUR187
TH0012
TH0013
TH0023
BUR185

0.29
0.54
1.42
0.43

0.20
0.22
0.13
1.14
0.27
0.28
0.41
0.16
0.21
0.24
0.25
0.33
0.35
0.19
0.31

Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock

Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock (erosion potential)
Upland waste rock (erosion potential)
Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock (erosion potential)
Upland waste rock
Upland waste rock
Upland waste rock (erosion potential)
Upland waste rock (erosion potential)

SW 1

(

SW 1

SW 1

SWT: Cd-1

Matrix Types
DR: Debris/Rubble SD: Sediment
GW: Groundwater SL: Soil
RK: Rock/Cobbles/Gravel SS; Surface Soil
SB: Subsurface Soil SW; Surface Water

Matrix Groupings
GWD: Groundwater - Dissolved Metals SST: Surface Soil
GWT: Groundwater - Total Metals SWD: Surface Water - Dissolved Metals
SBT: Subsurface Soil SWT: Surface Water - Total Metals
SDT: Sediment

Analvtes
Ag: Silver Hg: Mercury
As: Arsenic Mn: Manganese
Cd: Cadmium Pb: Lead
Cu: Copper Sb: Antimony
Fe: Iron Zn: Zinc
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Table 4.1-2
Potential Source Areas Within Canyon Creek - segment CCSeg02

Source Area Name
Area

Source ID (Acres) Source_ jPejcription
No. Samples

By ..Matrix Type Metals > IX Metals > I OX Metals >100X
AJAX N0.3
ALCIDES PROSPECT & IMPERIAL
MINE
CANYON CK GARBAGE DUMP

CANYON CK IMPACTED FLOODPLAIN
(CCSeg02 & CCSeg04)

CANYON CK ROCKPIT
COPPER KINO MINE UPPER ADIT
ECHO GROUP
GERTIE MINE

MARSH MINE
NEVERSWEAT MINE
ONE1LL GULCH UNNAMED ROCK
DUMP
RUSSEL MINE
SONORA MINE
UNIDENTIFIED DISTURBANCE

BUR107
BURI34

BUR150

BUR153

BUR151
BUR138
BUR106
BUR132

BURI30
BURIOO
BURI45

BURI33
BUR135
BUR131

2.34
0.60

1.36

7.20

1.76
0.58
0.25
1.67

2.38
0.25
2.54

0.22
0.58
0.45

Upland waste rock (erosion potential)
Upland waste rock (erosion potential)

Floodplain artificial fill
Floodplain waste rock
Floodplain sediments

Upland waste rock
Upland waste rock
Upland waste rock
Adit drainage
Upland waste rock (erosion potential)
Upland waste rock (erosion potential)
Upland waste rock
Upland waste rock (erosion potential)

Upland waste rock (erosion potential)
Upland waste rock (erosion potential)
Upland waste rock

FI 1
GW 5
RK 3
SB 4
SL 3

SW 5
SL 1

RK 1

SL 1

GWD: Cd-4, Pb-3, Sb-3, Zn-3
GWT:Cd-4,Cu-l,Zn-2
SET: As-3, Cd-I, Sb-l, Zn-l
SST; Cd-3, Cu-3, Fe-2, Pb-2, Zn-2
SWD:Cd-l,Pb-2,Sb-l
SWT: Zn-2

SST: Fe-1

GWD: Zn-l
GWT: Zn-2
SBT: Pb-1, Zn-l
SST: Pb-3, Zn-2

DR: Debris/Rubble
GW: Gfoundwawr
RK: Rock/Cobbles/Gravel
SB: Subsurface Soil

SD: Sediment
SL: Soil
SS; Surface Soil
SW: Surface Water

GWD: Groundwater - Dissolved Metal*
GWT; Groundwater - Total Metals
SBT; Subsurface Soil
SDT: Sediment

SST: Surface Soil
SWD: Surface Water - Dissolved Meals
SWT: Surface Water - Total Metals

Ag: Silver
As: Araenic
Cd: Cadmium
Cu: Copper
Fetlttm

Hg: Mercury
Mn: Manganese
Pb: Lead
Sb: Antimony
Zn: Zinc
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Table 4.1-3
Potential Source Areas Within Canyon Creek - segment CCSegOS

Source Area Name
AJAXNO.2
AJAX N0.2 ADJACENT ROCK DUMP
BENTON MINE
FAIRVIEW/WIDE WEST MINE
GORGE GULCH IMPACTED RIPARIAN

GORGE GULCH IMPACTED RIPARIAN
GORGE GULCH IMPACTED RIPARIAN
HERCULES NO. 1 & ASSOCIATED PITS

HERCULES NO. 2
HERCULES NO. 3
HERCULES NO. 4

HONOLULU MINE
IDAHO AND EASTERN MINE
SMUGGLER-VIRGINA
STANLEY MINE
TRADE DOLLAR MINE
UNNAMED ADIT
UNNAMED ADIT
UNNAMED ADIT
UNNAMED ADIT

Source ID
BUR088
BUR149
BUR099
BUR092
BURI46

BUR168
BUR169
BUR085

BUR086
BUR087
BUR090

BUR165
BUR089
BUR101
BUR180
BUR091
BUR164
BURI 66
BUR167
BURI 79

Area
(Acres)
0.00
0.51
0.21
0.19
5.18

2.20
3.13
0.41

1.67
3.88
10.49

0.21
0.20
0.24
0.23
0.29
0.17
0.33
0.42
0.24

No. Samples
Source Description By Matrix Type Metals > IX Metals >10X Metals >100X

Upland waste rock (erosion potential)
Upland waste rock
Upland waste rock
Floodplain sediments

Floodplain sediments
Floodplain sediments
Upland waste rock

Upland waste rock
Upland wste rock (erosion potential)
Upland tailings
Upland waste rock (erosion potential)
Upland waste rock
Upland waste rock (erosion potential)
Upland waste rock
Upland waste rock (erosion potential)
Upland waste rock

Upland waste rock (erosion potential)
Upland waste rock
Upland waste rock

GW 2
RK 1
SW 5

SW 1

RK 5
SL 2

GWD:Cd-l,Pb-2, Sb-2
GWT:Pb-l,Sb-2,Zn-2
SWD: Cd-4, Mn-1, Pb-1, Sb-1,
Zn-4
SWT: Mn-1, Pb-4, Sb-1, Zn-5

SWD: Cu-1, Mn-1, Zn-1
SWT: Mn-1, Zn-1

SST:Cd-l,Cu-l,Fe-l,Pb-2

SWD: Pb-3, Sb-2
SWT: Pb-1, Sb-1

SST: Pb-3, Zn-I

Matrix Types
DR: Debris/Rubble SD: Sediment
GW: Groundwater SL: Soil
RK: Rock/Cobbles/Gravel SS: Surface Soil
SB: Subsurface Soil SW: Surface Water

Matrix Groupings
GWD: Groundwater - Dissolved Metals SST: Surface Soil
GWT: Groundwater - Total Metals SWD: Surface Water - Dissolved Metals
SET: Subsurface Soil SWT: Surface Water - Total Metals
SDT: Sediment

Analvtes
Ag: Silver
As: Arsenic
Cd: Cadmium
Cu: Copper
Fe: Iron

Hg: Mercury
Mn: Manganese
Pb: Lead
Sb: Antimony
Zn: Zinc
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Table 4.1-4
Potential Source Areas Within Canyon Creek - segment CCSeg04

Area No. Samples
Source Area Name Suwte ID (Acres) Source Description By Matrix Type Metal* > IX Metals >10X Met»Js>100X
ALBANY LEAD MINING COMPANY
ANCHOR MINE

BELL OF THE WEST MINE
BETTY LOU MINE
BIG DIVIDE
BLACK BEAR FRACTION

BLACK BEAR MILLSITE

BLACK BEAR N0.2
BLACK BEAR N0.3
BLACK BEAR N0.4
CANYON CK IMPACTED FLOODPLAIN

CANYON CK IMPACTED RIPARIAN

CUSTER PEAK EXPLORATION PITS
DULUTH MINE CANYON CK,
EAST ALAMEDA MINE
EAST STANDARD MINE
aYNN MINE

BUR126
BUR096

BUR063
BUR113
BUR064
BUR121

BUR! 92

BUR194
BURI93
BURU9
BUR141

BUR143

BUR174
BUR189
BUR065
BUR127
BUR 122

0.47
1.42

1,89
0.27
0.41
2.01

1.12

0.69
0.75
2.08
15.41

39.03

5.06
0.20
1.01
OJ7
112

Upland waste rock
Adit drainage
Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock
Adit drainage
Upland waste rock (erosion potential)
Floodplain tailings (discrete site)
Upland waste rock (erosion potential)

Upland waste rock
Upland waste rock
Upland waste rock
Floodplain sediments

Floodplain sediments

Upland waste rock
Upland waste rock (erosion potential)
Upland waste rock
Upland waste rock
Upland waste rock (erosion potential)

SW 1

SW , 2

SS 1
SW 6

DR 1
Fl 2

QW 4
RK 6
SB 2
S:D 6
SL 4
SU 1

SW 36
GW 14
RK 8
SB 9
SL 1

SW 40

SWD; Cd-1, Pb-1, Zn-1
SWT: Zn-1
SST: As-1, Cd-1, Cu-l,Sb-l
SWD: Cd-2, Mn-2, Pb-3, Sb-2,
Zn-2
SWT: Cd-4, Cu-l,Pb-5,Zn-l

GWD: Cd-4, Zn-4
GWT: Zn-4
SBT: Zn-1
SDT: Ag-2, As-2, Cd-2, Cu-3, Fe-
3, Hg-1, Mn-2, Zn-1
SST: Cd-2, Cu-2, Fe-S, Pb-S, Zn-4
SWD: Ag-1, Cd-6, Mn-1 1 , Pb-2,
Sb-9, Zn-4
SWT: Cd-34, Cu-6, Fe-6, Mn-9,
Pb-27, Sb-5, Zn-1

GWD: Cu-4, Sb-7
GWT: Cd-1, Pb-3, Sb-7
SBT:Mn-l,Pb-4,2n-4
SST: Cd-1, Cu-1, Fe-1, PM, Zn-4
SWD: Cd-13, Mn-17, Pb-22, Sb-
18,Zn-8
SWT: Cd-34, Fe-2, Mn-3, Pb-26,
Sb-8, Zn-4

SST; Zn-1
SWD: Cd-3, Pb-2, Zn-3
SWT: Zn-4

SDT: Cd-4, Hg-2, Pb-3, Sb-2, Zn-
4
SST: Cd-l,Pb-4, Zn-3
SWD:Cd-29,Pb-32,Zn-31
SWT: Pb-7, Zn-34

GWD: Cd-3, Pb-3, Zn-2
GWT: Cd-4, Cu-4, Pb-4
SST: PW, Zn-1
SWD:Cd-26,Pb-16,Zn-31
SWT:Cu-l,Zn-35

SST: Pb-1

SDT: Pb-3, Zn-1
SST: Pb-1, Zn-2
SWD: Pb-I
SWT: Mn-1, Pb-1

GWD: Cd-4, Pb-4, Zn-5
GWT: Cd-2, Zn-7
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Table 4.1-4
Potential Source Areas Within Canyon Creek - segment CCSeg04

Area No. Samples
Source Area Name Source ID (Acres) Source Description By Matrix Type Metals > IX Metals > 10X Metals > 100X
FRISCO MILLSITE

FRISCO NO.2& NO. 1
FRISCO NO.3
GEM MILLSITE

GEM N0.2
GEM N0.3

GOODENOUGH GROUP
GREAT EASTERN MINE
GREENH1LL CLEVELAND MINE
HEADLIGHT MINE
HECLA-STAR MINE & MILLSITE
COMPLEX

HERCULES NO. 5

HIDDEN TRJEASURE MINE

HUMMINGBIRD MINE
JOE MATT MINE
MIDVALE MNG CO CLAIMS/ANCHOR
GROUP
MIDWAY SUMMIT MINE
MOONLIGHT MINE
OMAHA MINE

BUR117

BUR118
BUR191
BUR142

BUR112
BUR190

BUR116
BUR123
BUR203
BUR068
BURI28

BUR098

BUR097

BUR093
BUR177
BUR095

BUR125
BUR066
BUR124

1.11

1.39
1.55
3.02

1.32
0.40

0.33
0.16
0.12
0.49
9.37

2.73

0.87

0.14
0.68
0.22

0.32
0.30
1.00

Upland tailings
Upland waste rock (potential
intermixed tailings)
Upland waste rock (erosion potential)
Upland waste rock
Upland tailings
Upland waste rock (potential
intermixed tailings)
Upland waste rock
Adit drainage

Upland waste rock (erosion potential)
Upland waste rock (erosion potential)
Upland waste rock
Upland waste rock (erosion potential)
Adit drainage
Buildings & structures
Upland tailings
Upland waste rock

Adit drainage
Buildings & structures
Upland waste rock (potential
intermixed tailings)

Adit drainage
Upland waste rock
Upland waste rock
Upland waste rock (erosion potential)
Upland waste rock (erosion potential)

Upland waste rock (erosion potential)
Upland waste rock (erosion potential)
Upland waste rock (erosion potential)

SW 1

SW 4

GW 2
SB 3

SW 48

GW 2
RK 14
SB 2
SL 1
SS 6

SW 5

SW 2

SWD: Mn-1, Sb-1
SWT: Cd-1, Cu-1, Fe-1, Mn-1,
Sb-I

SWD: Fe-1
SWT: Cd-3, Pb-3

GWD: Sb-2
GWT: Cd-1, Cu-1, Pb-1
SBT: As-1, Cu-1, Pb-1, Sb-1, Zn-2
SWD: Cd-41, Mn-4, Pb-40, Sb-3,
Zn-40
SWT: Cd-1, Fe-2, Mn-2, Pb-5, Sb-
l,Zn-47
GWD: Cd-2, Zn-2
GWT: Zn-2
SBT: As-1, Pb-1, Zn-1
SST: As-4, Cd-10, Cu-5, Fe-7, Pb-
9, Sb-2,Zn-ll
SWDi Cd-1, Mn-1, Pb-1, Zn-1
SWT: Cd-1, Cu-1, Fe-1, Mn-2,
Pb-2,Zn-2
SWD: Cd-1, Zn-1
SWT: Cd-I, Fe-1, Pb-1

SWD: Cd-1, Pb-1, Zn-1
SWT: Pb-1, Zn-1

SWD: Cd-3
SWT: Fe-1

GWD: Cd-1, Pb-1, Zn-1
GWT: Cd-1, Pb-1, Zn-1
SBT: Cd-1, Pb-1
SWD: Zn-1
SWT: Mn-2, Pb-1, Zn-1

SST: Cu-1, Pb-7, Zn-4
SWD: Cd-1, Mn-1, Pb-i, Zn-1
SWT: Cd-2, Mn-1, Pb-1, Zn-2

SWD: Mn-1
SWT: Mn-1, Zn-1

SWD: Mn-1, Zn-2
SWT: Mn-1, Zn-2

GWD: Cd-1, Pb-1, Zn-1
GWT: Zn-1
SBT: Pb-1, Zn-1

SST: As-1, Pb-3
SWD: Cd-1, Pb-1, Zn-1
SWT: Zn-1
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Table 4.1-4
Potential Source Areas Within Canyon Creek - segment CCSeg04

Source Area Name
Area

Source ID (Acres) Source Description
No. Samples

By Matrix Tyne MetaDf>10X
SHERMAN 1000 LEVEL (QREANO ADIT)

SHERMAN 1500 LEVEL
SHERMAN 600 LEVEL
SILVER MOON MINE
STANDARD-MAMMOTH CAMPBELL
ADIT

STANDARD-MAMMOTH LOADING
AREA
STANDARD-MAMMOTH NO. I &
UNNAMED ADIT
STANDARD-MAMMOTH N0.2
STANDARD-MAMMOTH N0.3
STANDARD-MAMMOTH N0.4
STANDARD-MAMMOTH N0.5
TAMARACK NO.? 0200 LEVEL)

TIOER-POQRMAN MINE

UNIDENTIFIED DISTURBANCE
UNIDENTIFIED DISTURBANCE
UNIDENTIFIED DISTURBANCE
UNIDENTIFIED DISTURBANCE
UNNAMED ADIT
UNNAMED ADIT
UNNAMED ADIT
UNNAMED ROCK DUMP
UNNAMED ROCK DUMPS
WALLACE MINING COMPANY
WEST BELL MINE
WEST HECLA MINE
WEST STAR MINE

BUR075

BUR076
BUR094
BUR120
BUR073

BUR144

BUR070

BUR069
BUR071
BUR072
BUR074
BUR067

BURI29

BURI98
BUR199
BUR200
BUR20I
BUR175
BUR176
BURI95
BUR204
BUR202
BUR1IS
BUR111
BUR178
BUR1I4

1.75

0.11
1.40
0.93
5.27

2.54

2.81

1.05
1.97
1.74
1.72
9,50

1.89

1.35
0.32
0.23
0.10
0.25
0,S6
0,42
0.19
0.11
0.59
0.24
0.46
1.17

Upland tailings
Upland waste rock
Upland waste rock
Upland waste rock (erosion potential)
Upland waste rock (erosion potential)
Upland waste rock (erosion potential)

Upland waste rock (erosion potential)

Upland waste rock

Upland waste rock
Upland waste rock
Upland waste rock (erosion potential)
Upland waste rock
Adit drainage
Upland tailings
Upland waste rock (potential
intermixed tailings)

Upland tailings
Upland waste rock (potential
intermixed tailings)
Upland waste rock
Upland waste rock
Upland waste rock

Upland waste rock
Upland waste rock (erosion potential)
Upland waste rock
Upland waste rock (erosion potential)
Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock (erosion potential)
Upland waste rock (erosion potential)

RK 5
SL 3

PL 6
RK 8
SL 1

RK 5
SS 3

SW 43

SST: Cd-2, Cu-1, Fe-2, Pb-1, Zn-5

SST:Fe-l,Pb-2,Zn-2

SST: Cd.l,Cu-3,Fe-l, Pb-1, Zn4
SST: As-2, Cu-2, Pb-I.Sb-1
SWD: Cd-22, Mn-4, Pb-22, Sb-3,
Zn-15
SWT: Cd-37, Fe-2, Mn-2, Pb-29,
Sb-l,Zn-9

SST: Cu-1, Pb-3

SST: Pb-2
SST:Cd-l,PW,Zn-2
SWD: Cd-20, Mn-2, Pb-17, Zn-28
SWT: Zn-34

SST: Pb-3

SST: Pb-I
SST: Pb-1
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Table 4.1-4
Potential Source Areas Within Canyon Creek - segment CCSeg04

Source Area Name
Area

Source 0) (Acres) Source Description
No. Samples

By Matrix Type Metals > IX Metals > 10X Metals >100X

Matrix Types
DR: Debris/Rubble SD: Sediment
OW: Groundwater SL: Soil
RK: Rock/Cobbles/Grave! SS: Surface Soil
SB: Subsurface Soil SW: Surface Water

Matrix Groupings
GWD: Oroundwater - Dissolved Metals SST: Surface Soil
GWT: Groundwater - Total Metals SWD: Surface Water - Dissolved Metals
SBT: Subsurface Soil SWT: Surface Water - Total Metals
SDT: Sediment

Analvtes
Ag: Silver
As: Arsenic
Cd: Cadmium
Cu: Copper
Fe:Iron

Hg: Mercury
Mn: Manganese
Pb: Lead
Sb: Antimony
Zn: Zinc
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Table 4.1-5
Potential Source Areas Within Canyon Creek • segment CCSegOS

Source Area Name
Area

Source ED (Acres) Source Description
No. Samples

By Matrix Type Metals > IX Metals >10X Metal* XOOX
CANYON CK FORMOSA REACH
SVNRT REHAB

CANYON CK. GRAVEL PIT
CANYON CK IMPACTED FLOODPLAIN

CANYON CK. POND REACH SVNRT
REHAB

CANYON CK REPOSITORY REACH
SVNRT REHAB

CANYON CK TAILINGS REPOSITORY
SVNRT
CANYON SILVER (FORMOSA) MINE

OSB047

WAL007
WAL040

WALOIO

WAL041

WAL042

WAL01I

30.02

0.44
26.16

25.81

88.57

5.15

4.15

Floodpkin sediments
Groundwater

Upland waste rock
Floodplain sediments
Groundwater

Floodplain sediments
Groundwatw

Floodplain sediments
Groimdwater
CiMm

Floodplain sediments
Floodplain tailings
Adit drainage
Floodplain sediments
Upland tailings

OW 8
SB 4
SO 3
S3 6

SW 56

OW 4
SB 2

SW 108

GW 5
SB 2
SS I

SW 2

FL 6
OW 144

PL 17
RK 2
SB 8
SD 7
SL 19
SS 10

SW 72

GWD: Cu-5
OWT: Pb-2
SBT; Cd-1, Zn-1
SDT: Ag-l,As-l, Cd-1, Cu-1, Fe-
1, Hg-1, Mn-2,Sb-l, Zn-1
SST: As-5, Cd-4, Cu-5, Mn-1, Zn-
3
SWD: Cd-7, Mn-12, Pb-4, Sb-IO,
Zn-4
SWT: Cd-52, Cu-5, Fe-3, MR- 10,
Pb-48, Sb-3

GWD; Pb-2
GWT: Pb-1
SBT: Zn-I
SWD: Cd-l,Mn-12, Pb-1, Sb-5
SWT: Cd-66, Cu-5, Fe-2, Mn-9,
Pb-83, Sb-1
GWD: Cu-5, Mi)-2, Pb-5
GWT: Cu-2, Mn-1
SST: As-1, Cd-1, Cu-1
SWD: Mn-1, Pb-I, Sb-1
SWT: Cd-2, Fe-1, Mn-l, Pb-2, Sb-
1
GWD: Cu-10,Mn-I,Pb-3, Sb-3,
Zn-1
GWT: As-7, Cd-1, Cu-1, Fe-1,
Mn-2, Pb-9
SBT: 2n-3
SDT: Ag-3, As-3, Cd-6, Cu-3, Hg-
3,Mn-l,Sb-2,Zn-6
SST: As-5, Cd-15, Cu-IO, Mn-3,
Pb-7, Sb-2, Zn-20
SWD: Cd-7, Mn-10,Pb-3,Sb-7,
Zn-2
SWT: Cd-60, Cu-4, Fe-2, Mn-9,
Pb-S4, Sb-3, Zn-1

GWD: Ag-l,Cd-I, Pb-2, Zn-1
GWT: Cd-5, Cu-5, Pb-5, Zn-1
SBT: Pb-1
SDT: Ag-2, Cd-2, Cu-2, Hg-1, Pb-
1, Sb-2, Zn-1
SST: Pb-4, Zn-3
SWD: Cd-46, PW8, Zn-50
SWT: Cd-I, Cu-2, Pb-4.Zn-54

GWD: Cd-1, Pb-1, Zn-1
GWT: Cd-3, Zn-1
SBT: Pb-1
SWD:Cd-101,Pb-100,Zn-89
SWT: Cd-41, Cu-1, Fe-1, Mn-1,
Pb-20, Zn-67
GWT: Cd-2, Cu-3
SST: PW, Zn-1
SWD:Cd-2,Pb-I,Zn-2
SWT: Zn-2

GWD: Cd-1 1, Cu-6, Mn-6, Pb-24,
Zn-12
GWT: Cd-25, Cu-3, Mn-5, Pb-10,
Zn-2
SBT: Pb-1
SDT: Hg-1, Pb-4
SST: Cd-1, Pb-18,Zn-6
SWD; Cd-62, Pb-64, Zn-67
SWTiCd^Fe-I.PWl.Zn-es

GWD: Cd-6, Pb-5, Zn-6
GWT: Cd-2, Zn-6
SDT: Hg-1, Pb-2, Zn-1
SST: Pb-2
SWD: Cd-1, Pb-1
SWT: Cd-1, Pb-1

GWD: Cd-2, Zn-2
GWT: Zn-2
SWD:Cd-4,Pb.4,Zn-16
SWT: Pb-3, Zn-40

GWD: Cd-5, Zn-5
GWT; Cd-3, Zn-5

GWD: Ag-1, Cd-130, Mn-2, Pb-
I12,Zn-130
GWT: Cd-20, Mn-2, Pb-24, Zn-44
SDT: Pb-1
SST: Pb-2
SWD: Cd-1, Pb-2, Zn-1
SWT; Cd-1, Pb-4, Zn-5

Printed July 20,2001 09:04 AM Pageli



Table 4.1-5
Potential Source Areas Within Canyon Creek - segment CCSegOS

Source Area Name
Area

Source ID (Acres) Source Description
No. Samples

By Matrix Type Metals > IX Metals > 10X Metals > 100X
HECLA-STAR TAILINGS PONDS

SISTERS MINE
STANDARD-MAMMOTH MUXSITE

VERDE MAY MINE
WALLACE OLD PRIVATE LANDFILL

WALQ09

WALDOS
WAL039

WAL012
WAL081

61.55

0.57
1.96

0.09
2.65

Floodplain sediments (underlying
tailings pond)
Floodplain tailings
Gioundwater
Seep

Upland waste rook
Upland tailings
Upland waste rock
Upland waste rook
Floodplain artificial fill

GW 5
SB 2

SW 110

GWD; Cu-2, Mn-1, Pb-2
GWT: Fe-1, Pb-3
SET: Pb-1, Zn-1
SWD: Cu-1
SWT: Cd-82, Cu-1, Mn-1, Pb-51,
Zn-9

GWD: Cu-3, Pb-3
GWT: Cd-5, Cu-5
SWD: Pb-1
SWT: Cd-3, Pb-3, Zn-98

GWD: Cd-5, Zn-5
GWT: Zn-5
SWD: Cd-1, Mn-1

Matrix Types.
DR: Debris/Rubble SD: Sediment
GW: Groundwater SL: Soil
RK: Rock/Cobbles/Gravel SS: Surface Soil
SB: Subsurface Soil SW: Surface Water

Matrix..Groupings
GWD: Groundwater - Dissolved Metals SST: Surface Soil
GWT: Groundwater - Total Metals SWD: Surface Water - Dissolved Metals
SET: Subsurface Soil SWT: Surface Water - Total Metals
SDT: Sediment

Ag: Silver
As: Arsenic
Cd: Cadmium
Cu: Copper
Fe: Iron

Hg: Mercury
Mn: Manganese
Pb: Lead
Sb: Antimony
Zn: Zinc
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Table 4.1-6
Adit and Seep Data Summary

BLMIQ
"\,f " ^ % ;

iSJ4i
Adits
BURQ98
BUR067
BUR097

BUR121
BUR 128
BUR096
BUR132
WAL01 1
BURQ73

BUR076
BUR085
BUR087
BUR088
BUR091
BUR099
BUR107
BUR109
BUR1 12
BUR114
BUR123
BUR124
BUR129
BUR134

BUR185
BUR! 88

SoBrcfeNaBaes «*:' t. .'; •Average ~
Discharge
; (cfs)

Hercules No. 5
Tamarack No, 7
Hidden Treasure (Tiger-
Poorman)
Black Bear Fraction
HecIaNo.3
Anchor
Gertie
Canyon Silver (Formosa)
Standard-Mammoth Campbell
Adit
Sherman 1500 Level
Hercules No. 1
Hercules No, 3
Ajax No. 2
Trade Dollar
Benton
Ajax No. 3
Oom Paul No. 1
Gem No, 2
West Star
Great Eastern
Omaha
Tiger-Poorman
Alcides Prospect & Imperial
Mine
West Mammoth
Coeur d'Alene Champion

1.96
1.58
1.44

1,13
0.33

0.0081
0.6

No data
No data

No data
No data
No data
No data
No data
No data
No data
No data
No data
No data
No data
No data
No data
No data

No data
No data

Maxlmaia"
Discharge .--.-

(cfs) 3

3.0
3.15
1.44

1,13
0.33

0,0081
0.6

No data
No data

No data
No data
No data
No data
No data
No data
No data
No data
No data
No data
No data
No data
No data
No data

No data
No data

:n Average T0tal_
-; '• ZlBC -"-,'&---

Concentration,
"?: fttg/Li

1,693
1,437
392

91
63
22

No data
208

No data

No data
No data
No data
No data
No data
No data
No data
No data
No data
No data
No data
No data
No data
No data

No data
No data

Average Total Zinc
Load

; (Ibs/day)

18
12
3.0

0.55
0.11

0.00097
No data j

No discharge data ]
No data j

No data
No data
No data
No data
No data
No data
No data
No data
No data
No data
No data
No data
No data
No data

No data
No data

»
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Table 4.1-6 (Continued)
Adit and Seep Data Summary

BLMID
"'" /. ••' ' - ••.

THO018

Seeps
WAL009
WAL041
BUR107

. . . . : "-Scarce Niuae-£r,"':̂ :s-"
;-. '.-^V - • ̂ '---J''^-,/-^--,.:^''''":''^

;; . ,.v \ ;;•- •~-~f.:;^-^^':^,~ i\.

Half Moon (Blue Ribbon
Group)

Hecla-Star Tailings Ponds
Canyon Cr. Repository Reach
Ajax No. 3

.j.fAverage^;;
Discharge

/cftY -~' .'. * *, •'-;

No data

1.03
0.02

No data

Maximum
Discharge

V;r<ds):.::"

No data

1.1
0.02

No data

Average Total
Zinc

Concentration,
(ptg/L)
No data

1,400
32,000
No data

Average Total Zinc
.-. Load . _,_^:t
(Ibs/day) ^

No data

7.8
3.4

No data

Notes:
Data compiled from the Restorations Alternative Plan (Gearheart et al. 1999). See Appendix J.
cfs - cubic feet per second
ug/L - micrograms per liter
Ibs/day - pounds per day
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Table 4.2-1

Results of Chemical Correlation Analysis

' " . • ' , ' ' ' .. ^ .. >

Chemical ;•
..; • ,-<c>->: •• ycSM Uaft I. r •; :,V'> vv/'i,*:?
"••'>ax*..^' •;:T-W J>";Mt^:

.;:•/ ̂ y^'^mxSM Unit i-^iiW : &,m.
u..fi^M

Correlations Betwwn Dissolved Chemical Concentration!, [dCJ, and DiMolved
Antimony
Arsenic
Cadmium
Copper
Iron
Lead
Vianganese
Mercury
Silver

139
90

1301
92
273
1237
236
1
2

0.31
0.12
0.94
0.13
0.18
0,82
0.62
ID
ID

>.99
0.87
>,99
0,89
>,99
>.99
>.99
ID
ID

65
55

697
54
77

683
98
5
1

ftt&W'.-.X -iu^Udi ••«•''*•'
-..'';. '^^i^^-^. •• CSM,Uriiit3^nAsS2feJ!' j-iii-h

••-v;l-ifl"i:^'
Zinc Concentration, [dZn]: Linear Regresiioiti; Log

0.18
0,96
0.87
0.35
0.10
0,59
0.65
0.60
ID

0.92
>.99
>.99
>.99
0.82
>,99
>.99
0.87
ID

3
1

260
2
5

261
7
0
0

,k ':^r';?3:w> '"vhTW-frX
aq ttjni pgidiftiM i^i^4.

0.98
ID

0.69
1.00
0,60
0.15
0.68
ID
ID

0.92
ID

>.99
0,50
0.87
>,99
0.96
ID
ID

Correlations IktweenTotel Chemical Conceal
Antimony
Arsenic
Cadmium
Copper
Iron
Vianganese
Mercury
Silver
Zinc

129
84

1209
119
224
250
6
4

1349

0.41
0.40
0.73
0.56
0.63
0.76
0.44
0.93
0.73

>.99
>.99
>.99
>.99
>.99
>,99
0.81
0.98
>.99

97
79

1257
105
142
162
11
1

1344

0.27
0,40
0.39
0.61
0.55
0.77
0.60
ID

0.52

>.99
>.99
>.99
>.99
>.99
>,99
0.98
ID

>.99

1
0
84
1
3
4
0
0
83

ID
ID

0.06
ID

0.99
0.81
ID
ID

0.15

ID
ID

0.71
ID

>.99
0.93
ID
ID

0.91

Notes:
tn * slope and b »intercept of the linear regression line (m and b are not reported here)
n s number of samples used in the regression analysis
r = correlation coefficient between the chemicals
1-a » probability that there is correlation (r>0) between the chemicals
ID = Insufficient data to calculate r or a
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Table 4.2-2
Mass Load Sampling Events

Location
CC2

CC276
CC277
CC278
CC279
CC280
CC281
CC15
CC284
CC285
CC23
CC355
CC372
CC388
CC289
CC273
CC290
CC277
CC278
CC291
CC281
CC282
CC283
CC285
CC286
CC287
CC288
CC392
CC354
CC355
CC388
CC1
CC2

CC276
CC277
CC278
CC279

CSM
Segment

02
04
04
04
04
04
04
04
05
05
05
04
04
04
01
02
02
02
04
04
04
04
05
05
05
05
05
03
04
04
04
02
02
04
04
04
04

Sample
Type
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
AD
AD
AD
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
SS
AD
AD
AD
RV
RV
RV
RV
RV
RV

Simple
•ID"-
172030
172033
172034
172035
172036
172038
172039
172040
172041
172042
172012
172014
172037
172032
46569
46568
46567
46566
46564
46563
46562
46561
46573
46560
46570
46558
46557
46575
46302
46301
46299
172136
172157
172139
172140
172141
172142

-; Sample
•••Wv0j»te:.";

18-May-91
18-May-91
18-May-91
17-May-91
17-May-91
17-May-9I
17-May-91
17-May-91
17-May-91
17-May-91
17-May-91
17-May-91
17-May-91
18-May-91
15-May-98
15-May-98
15-May-98
15-May-98
14-May-98
14-May-98
14-May-98
I4-May-98
15-May-98
14-May-98
15-May-98
14-May-98
14-May-98
15-May-98
13-May-98
12-May-98
12-May-98
5-Oct-91
5-Oct-91
5-Oct-91
5-Oct-91
5-Oct-91
5-Oct-91

Flow
(CFS)
99.3
101.0
117.3
101.6
99.1
83,2

229.5
191.4
171.6
199.5
180.3
0.2
3.2
2.8
77.0
130.0
194.0
165.0
206.0
274.0
309.0
238,0
156.0
223.0
187.0
206.0
233.0
11.0
1.4
0.6
1.9
2.6
3.6
6.5
10.2
10.3
11.2

Flow
Delta

-
1.7

16.3
-15.7
-2.5
-16.0
146.4
-38.1
-19.8
27.9
-19.2

-
-
-
-

53.0
64.0
35.0
41.0
68.0
103.0
-71.0
-82.0
67.0
-36.0
19.0
27.0

-
-
-
-
-

0.9
2.9
3.7
0.1
0.9

TOTAL LEAD
Cone.;,
0»g/L>

8.0
85.0
177.0
14.0
10.0
15.0
26.0
21.0
21.0
24.0
30.0
30.0
0.0

838.0
0.5
1.0
-

3.4
6.6
10.6
16.9
32.5
30.3
43.1
44.6
48.8
51.1
27.4
17.4
25.0
49.0
1.0
2.0
13.0
11.0
16.0
26.0

Load
(lbs/d«y)

4.3
46.3
111.9
7.7
5.3
6.7

32.2
21.7
19.4
25.8
29.2
<0.1
<0.1
12.6
0.2
0.7
-

3.0
7.3
15.7
28.1
41.7
25.5
51.8
45.0
54.2
64.2
1.6
0.1
0.1
0.5

<0.1
<0.1
0.5
0.6
0.9
1.6

Delta1

(Ibsfday)

-
42
66

-104
-2
1

25
-11
-2
6
3
-
-
-
-
-
-
2
4
8
12
14

-16
26
-7
9
10
-
-
-
-
-
-
-
-
-
1

DISSOLVED ZINC 1
Cone

<H8/L>
-

57.0
77.0
148.0
210.0
320.0
274.0
405.0
485.0
555.0
905.0

17300.0
1720.0
6550.0

5.4
-

5.8
44.6
78.0

251.0
219.0
315.0
327.0
475.0
588.0
688.0
673.0
363.0
363.0

13200.0
2120.0

-
-

136.0
173.0
321.0
522.0

Load
(Iba/dty)

-
31.0
48.7
81.0
112.2
143.4
338.9
417.7
448.6
596.8
879.5
18.6
29.7
98.9
2.2
-

6.1
39.7
86.6

370.7
364.7
404.1
275.Q
570.9
592.7
763.9
845.2
21.5
2.8
41.3
21.9

-
-

4.8
9.5
17.8
31.5

Delta1

(Ibs/diy)
-

31
18
32
31
31
196
79
31
148
283
-
-
-
-
-
6

34
47
284
-6
39

-129
296
22
171
81
-
-
-
-
-
-
5
5
8
14
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Table 4.2-2 (Continued)
Mass Load Sampling Events

* »"•"• "
: ./f~ %.. '

Location
CC28Q
CC281
CC15
CC284
CC17

^285
C2S6

CC287
CC23
CC355
CC410
CC4H
CC276
CC277
CC420
CC42I
CC279
CC280
CC425
CC438
CC436
CC439
CC485
CC486
CC443
CC444
CC282
CC484
CC454
CC455
CC17
CC286
CC457
CC288
CC392
CC273
CC274

CSM
Stfmtst

04
04
04
05
05
05
05
05
05
04
02
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
05
05
05
05
05
OS
03
02
02

Sample
•Type

RV
RV
RV
RV
RV
RV
RV
RV
RV
AD
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
SS
RV
RV

Simple?
itD •-',

172144
172145
172147
172148
172149
172150
172153
172154
172155
172146
49003
49004
48861
49005
49006
49007
48862
49008
48863
49009
49012
48864
49013
49014
490! 5
49016
49017
48865
48866
48867
49019
49020
48870
4900!
48860
168523
168477

7,7:"Saspte""'
UX7B«tt~'~~

5-Oct-91
5-Oct-91
5-Oct-91
5-Oct-91
5-Qct-91
5-Oct-91
5-Oct-91
5-Oct-91
5-Oc£-91
5-Oct-91

12-Nov-98
12-Nov-98
12-Nov-98
12-Nov-98
12-Nov-98
12-Nov-98
12-Nov-98
12-Nov-98
12-Nov-98
12-Nov-98
13-Nov-98
13-N0V-98
13-Nov-98
13-Nov-98
13-Nov-98
13-Nov-98
13-Nov-98
13-Nov-98
13-Nov-98
13-N0V-98
!4-Nov-98
14-Nov-98
14-Nov-98
14-Nov-98
12-NOV-98
10-Nov-97
10-Nov-97

"Row
<CFS>

12,5
11,8
11,9
16 J
13,4
14.2
16.2
14.5
17.8
0.3
5.1
6.6
8.1
S.O
8.4
8.4
10.5
10,6
9.8
9,9
12.2
13,6
J7.4
23.4
20.8
20.3
20,0
24.9
22.2
25.8
19.2
21,9
25.2
22.5
0.3

20.1
17,8

Flow
Beta

1.3
-0.7
0.1
4.2
-2,7
0.8
2.0
-1.7
3.3
NA
-

1.5
1.5

-0.1
0.4
-

2.2
0,1
-0.8
0.1
2.3
1.5
3.8
6.0
-2.6
-0.5
-0,3
4,9
-2,7
3,6
-6.7
2,7
3.3
-2.6

-
-

-2.3

TOTAL LEAD
Cone.
(PStt.)
68.0
17.0
26.0
29.0
35.0
34.0
44.0
55.0
52.0
40,0
03
3.4
4.9
6.2
10.0
20.3
22.0
20.7
23.7
21.7
70.9
80,0
124.0
180.0
315.0
383.0
354.0
317.0
715.0
550.0
127,0
136.0
117.0
S3.5
27.5
0,5
0.4

Load
(lbs/d*y)

4.6
I.i
1.7
2.5
2.5
2.6
3.8
4.3
5.0
0,1

<0.1
0.1
0.2
0.3
0.5
0.9
1.2
1.2
1.3
12
4.7
5,9
11.6
22.7
35.3
42.0
38.2
42.6
85.5
76.5
13.1
16.0
15.9
10. 1
<0,!
<0,1
<OJ

Delta'
(Ibs/day)

3
-4
1
1
-
-
1
-
1
-
-
-
-
-
-
-
-
-
-
-
3
1
6
11
13
7
-4
4
43
-9
-63
3
-
-6
-
-
-

DISSOLVED ZINC
Csac
WL)
564.0
632.0
1080.0
999.0
1450.0
1740,0
2490.0
3440.0
3660.0
14100.0

10.6
39.0
47.8
149.0
303.0
655.0
757.0
709.0
843,0
780.0
841.0
917.0
1010.0
1080.0
1350.0
tsio.o
1390,0
i 450.0
1600.0
1760.0
2620,0
3500.0
4760,0
4610,0
129.0
9.8
20.3

Loud
Obt'day)

38,0
40,2
69.3
86.7
104.7
133.2
217.4
268.9
351.1
19,0
0.3
1,4
2.1
6.4
13.7
29.5
42.9
40.5
44.5
41,5
55.2
67.4
94.7
136.4
151,4
143.5
149,9
194.8
191.3
244.8
270.6
412,6
645.5
559.8
0,2
1.1
5.9

D*ta*
(«a/<3»y)

6
2
29
!7
IS
28
84
51
82
-
-
I=zJ4^

r-2-!16

j B

-2
4
-3
14
12
27
42
15
-8
6
45
-3
5.1 '
2
l«
23. j
-86

•
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Table 4.2-2 (Continued)
Mass Load Sampling Events

Location
CC276
CC277
CC278
CC279
CC280
CC281
CC282
CC283
CC284
CC285
CC286
CC287
CC288

CSM
Segment

04
04
04
04
04
04
04
05
05
05
05
05
05

Sample
Type
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV

Sample
ID

168478
168479
168480
168481
168482
168483
168484
168485
168486
168487
168488
168489
168490

--•'̂ Staple ,
i/rjDafex '"
10-Nov-97
10-Nov-97
10-Nov-97
10-Nov-97
lO-Nov-97
lO-Nov-97
09-Nov-97
09-Nov-97
09-Nov-97
09-N0V-97
09-Nov-97
09-Nov-97
09-Nov-97

Flow
(CFS>
20.1
23.2
28.2
25.5
22.2
42.3
34.7
32.8
35.0
42.6
31.9
32.7
36.6

Row
Delta
2.3
3.1
5.0
-2.7
-3.3
20.1
-7.6
-1.9
2.2
7.6

-10.7
0.8
3.9

TOTAL LEAD
Cone.
(WgflL)

2.8
4.8
7.4
2.0
12.3
30.3
58.3
66.3
70.7
77.6
74.1
74.7
77.5

Load
(Ibs/day)

0.3
0.6
1.1
0.3
1.5
6.9
10.9
11.7
13.3
17.8
12.7
13.2
15.3

Delta1

(Ibs/day)
0
0
1

-1
1
5
4
1
2
4
-5
0
2

DISSOLVED ZINC
Cone

<Mg/L>
39.3
119.0
351.0
477.0
503.0
664.0
1 140.0
1220.0
1240.0
1480.0
2090.0
2610.0
2680.0

Load
(Ibs/day)

4.3
14.9
53.4
65.6
60.2
151.4
213.2
215.7
233.9
339.8
359.4
460.0
528.7

Delta*
(Ibs/day)

2
11
38
12
-5
91
62
2
18
106
20
101
69

: The Delta value reported at a sample location is the difference between mass load at that location and the next upstream sampling location, except for
side streams and adits (sample types SS and AD, respectively), which are the mass load at that location.

- : No data or calculation not applicable
RV: River Sample
AD: Adit Sample
SS: Samples Collected in Side Stream off the Main Stream Channel
CFS: Cubic feet per Second
jig/L: Micrograms per liter
Ibs/day: Pounds per day
Flow Delta: Is the increase or decrease in flow compared to the next upstream sampling station
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5.0 FATE AND TRANSPORT

The fate and transport of metals in surface water, groundwater, and sediment in the Canyon
Creek Watershed are discussed in this section. Initial findings on metals concentrations and
mass loading for each segment, as presented above in Section 4, Nature and Extent, are briefly
summarized in Section 5.1. A conceptual model of fate and transport is included in Section 5.2.
Important fate and transport mechanisms are briefly summarized in Section 5.3. The
probabilistic model developed to evaluate fate and transport is summarized in Section 5.4.
Results of the model are presented hi Section 5.5. Sediment transport is summarized hi
Section 5.6. A summary of fate and transport of metals in Canyon Creek is presented hi
Section 5.7.

5.1 INTRODUCTION

Canyon Creek contributes significant quantities of cadmium, lead, zinc, and other metals to the
South Fork. The dissolved zinc and total lead loadings measured during six sampling events
(May 1991; October 1991; November 1997; May 1998; November 1998, and May 1999) are
listed in Table 4.2-2. Potential sources of these metals in the watershed were identified for each
segment in Section 4.1 and preliminary mass loading estimates were discussed in Section 4.2.
Brief summaries of those results are included hi this section.

Segment CCSegOl is the uppermost segment and is located above the Hecla water intake. The
BLM identified 19 potential source areas in this segment but they do not appear to be heavy
loaders to this segment nor to the upper boundary of Segment 2. Of seven samples analyzed
from CCSegOl, the average total concentrations of zinc, lead, and cadmium were 14.6,2.6, and
4 ug/L, respectively. None of these averages exceeded ambient water quality criteria nor did any
of the maximum detected values.

Segment CCSeg02 encompasses Canyon Creek from the Hecla water intake to the mouth of
Gorge Gulch. The BLM identified 13 potential sources in this segment, many in close proximity
to the creek. Segment 2, however, apparently does not contribute significantly to Canyon Creek
because of the relatively low metal concentrations measured in surface waters.

Segment CCSeg03 contains Gorge Gulch. The BLM identified 17 potential sources in this
segment, including the Hercules complex. Sampling at the mouth of Gorge Gulch indicates
metals concentrations above ambient water quality criteria. As discussed in Section 4.2, the
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metal loading is low compared to downstream segments; however, dissolved zinc loading was
calculated as high as 21.5 pounds per day during the spring 1998 high flow event

Segment CCSeg04 begins at the mouth of Gorge Gulch and ends south of Gem. The BLM
identified 64 potential source areas in this segment. Concentrations of metals in surface water
and sediment are correspondingly high. Metal concentrations in surface water routinely exceed
ambient water quality criteria. Approximately 30 pounds of dissolved zinc have been measured
entering Segment CCSeg04 under high-flow conditions.

Segment CCSegOS is the lowest portion of the watershed and encompasses Woodland Park. The
BLM identified 12 potential source areas in this segment, including the Hecla-Star tailings
ponds. In this segment the valley widens into a broad depositional floodplain with up to 40 feet
of alluvium overlying the bedrock in places. The near surface alluvial material is a potential
source of metals to Canyon Creek. Metal concentrations in surface water routinely exceed
ambient water quality criteria. Loading of dissolved zinc to Canyon Creek in this segment may
increase by 200 to 700 pounds or more on a daily basis depending on the time of year and
magnitude of the discharge event.

In general, in the upper part of Segment CCSegOS, where the creek widens into a depositional
basin, surface water is lost to groundwater. Metal migration in groundwater occurs primarily in
the dissolved form as the soil filters partieulates. It is thought that groundwater interacts with
floodplain sediments below the Hecla-Star tailing ponds and is augmented by precipitation and
drainage water discharged to Pond No. 6. Sampling results indicate that contaminated sediments
and soils remain in the floodplain. The impact of floodplain sediment removal on the lower
portion of the creek has not been determined. Additionally, groundwater monitoring in the
floodplain suggests that a plume of metals has formed in association with the new tailings
repository. In the lower part of Segment 5, where the creek narrows before the confluence of
Canyon Creek with the South Fork, groundwater re-enters the creek with metals, again,
principally, in the dissolved phase.

5.2 CONCEPTUAL MODEL OF FATE AND TRANSPORT

A summary of the conceptual model for fate and transport of metals in surface water,
groundwater, and sediment of the watershed is presented in this section. A detailed discussion is
presented in Part 1, Section 3.3, Geochemistry.
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Fate and transport of metals in air were not evaluated as part of this investigation. Inhalation of
dust has been evaluated in previous risk assessments in the basin and was determined not to be a
primary contributor to human health exposure and risk (Weston 1989). Additionally, transport of
metals via the air pathway to surface water is considered insignificant compared with other
known sources of metal transport to surface water, including soil and sediment erosion and
groundwater transport.

Overland surface soil erosion, or mass wasting, from non-mining related areas was also not
evaluated specifically in this investigation. Surface soil and surface water metals concentrations
in areas with little to no mining-related activities tend to be much lower than surface soil and
surface water metals concentrations in areas heavily impacted by mining-related activities
(Stratus 1999). Contributions from this pathway are considered to be minimal; however, they are
accounted for in the overall evaluation of surface water concentrations and mass loading in this
section.

The primary sources of metals observed in surface water, groundwater, and sediment are waste
piles and mixed tailings and alluvium located within the watershed. Metals are released
primarily through oxidation of sulfides in the waste materials. In the oxidation process, metals
(e.g., lead, zinc, and cadmium) are transformed from a highly immobile to a relatively mobile
state. This transformation takes place as sulfides come into contact with water and the
atmosphere, are oxidized, and are replaced by minerals and solid phases (e.g., oxides and
sulfates) with greater potential mobility. The oxidation process itself may release hydrogen ions
and lower the pH. Metals tend to be more soluble (and mobile) at lower pH values. Even at
neutral pH values, however, high metal concentrations may be found.

After release, metals migrate hi dissolved and suspended particulate forms in surface water. At
least part of the particulate metal load occurs as metals adsorbed onto precipitated iron.
Additionally, metals migrate as bedload material. Whereas finer particles are suspended in
solution, metals migrating as part of the bedload are often associated with larger particle sizes
(e.g., sand-sized and larger). Bedload particles can consist of mixtures of natural sediments,
erosive soils, tailings, and fine waste rock and can skip or roll along the streambed.

Surface waters in the watershed discharge to groundwater and other surface water bodies (e.g.,
the South Fork). Metal migration in groundwater occurs primarily in the dissolved form as the
soil filters particulates. Accordingly, metals are discharged from groundwater to surface water
predominantly in the dissolved form.
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Particulate metal loading is especially pronounced during the highest flow events. High-flow
periods usually occur in the spring as a result of precipitation and snowmeit but can occur in
midwinter for the same reasons. Upon entering Canyon Creek, dissolved and particulate metals
are transported downstream. In general, where the creek widens into floodplains, there is a
tendency for surface water to discharge dissolved metals to groundwater and deposit suspended
sediment onto the streambed. Conversely, in areas where the river channel narrows, groundwater
tends to discharge metals to the river system, again, principally in the dissolved phase.

As suspended or bedload sediments are transported by the river system, metals will tend to
desorb from the sediments and enter the river hi the dissolved phase. Furthermore, metals may
enter the river from riverbank porewater. During high flow events, riverbanks and adjacent
floodplain areas store water. The stored pore water can increase hi concentration as metals
desorb from sediments or as precipitated solid phases and minerals dissolve. As the waters
subside, these dissolved metals reenter the river system and are transported.

Physical erosion of riverbanks and channels also causes particulate forms of metals to re-enter
the river and be transported. There is a propensity for increased erosion or bank caving during
high-flow events and following high-flow events when river banks are saturated and the river
stage decreases. There is a propensity for sediment deposition as river stage decreases.
Additionally, efflorescent salts are left behind from high flow events as the water slowly recedes
by evaporation, These efflorescent or evaporite materials dissolve with subsequent high-flow
events. A certain percentage of the particulate (suspended and bedioad) and dissolved load of
Canyon Creek discharges directly into the South Fork.

5.3 FATE AND TRANSPORT MECHANISMS

Building on the conceptual model presented above, this section includes general descriptions of
the sources, release mechanisms, movement, and attenuation of metals within the Canyon Creek
Watershed. Detailed descriptions of these processes were presented in Part 1, Section 3.3,
Geochemistry. Primary geochemical reactions, including acid/base generation,
dissolution/precipitation, adsorption/desorption, and oxidation/reduction reactions, are briefly
described in this section. Primary transport mechanisms for surface water and sediment were
presented above in Sections 2.3, Hydrology, and 3, Sediment Transport. These reactions and
mechanisms are inter-related and control the movement of metals from source rock to and
between surface water, groundwater, and sediment throughout the watershed.
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5.3.1 Acid/Base Generation

Acid-generating minerals in the watershed (e.g., pyrite) result in acid pH values and the
mobilization of metals into solution, whereas significant amounts of acid neutralizing minerals
(e.g., calcite) increase the pH and can result in precipitation of metals from solution.

Acid or base generation occurs when minerals in the watershed come into contact with water and
the atmosphere. For example, at least 138 adits and at least seven seeps from waste rock piles
have been identified in the Canyon Creek Watershed (Stratus 1999; Gearheart et al. 1999).
Measurements of the pH values of surface waters in the Canyon Creek Watershed vary from
slightly acidic in seeps and adits (pH range of 3.4 to 6.2) to slightly alkaline at in-stream
locations (pH range of 7.2 to 8.9) (Part 1, Figure 3.3-4). The majority of waters in Canyon Creek
have near neutral pH values or are only slightly acidic. One reason for this is the wide spread
presence of calcite, CaCO3 the main base-generating mineral in the basin. Another reason for the
predominantly near-neutral and slightly alkaline water in Canyon Creek is pyrrhotite. Pyrrhotite
(Fe, Q_XS), which has only a small capacity to produce acidity, dominates over pyrite (FeS2) in
Canyon Creek and, in combination with carbonates, helps minimize formation of acidic waters in
this area.

Varying pH regimes can effect precipitation/dissolution of solid and mineral phases thereby
affecting transport rates. Precipitation reactions may be particularly important at adits hi Canyon
Creek where low pH waters can be buffered to higher pH values. In surface waters of Canyon
Creek, there is typically little change in the pH value and, consequently, limited precipitation
from these waters. Additionally, for many metals, increased adsorption occurs at higher pH
values. Adsorption of metals onto iron oxyhydroxides can go from zero percent adsorption to
100 percent adsorption over approximately 1-3 pH units. Changing pH values impact adsorption
reactions through adsorption of metals onto precipitated solids; therefore, varying pH regimes
causes metal adsorption to decrease or increase.

5.3.2 Adsorption Onto Iron Oxyhydroxides

Metals or species are removed from solution by physical entrapment, surface adsorption, or
substitution into the crystal lattice. Iron is important because it can change the pH of water as it
loses or gains electrons and precipitates or dissolves in the oxide or sulfide mineral state. Metals
also adsorb/coprecipitate with iron, decreasing solution concentrations of dissolved metals.
Further, given a change in the redox condition and/or pH, the iron may dissolve releasing metals
into solution.
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Whether ferrous (+2 oxidation state) iron in Canyon Creek is released from pyrite or pyrrhotite,
upon exposure to oxygen, ferrous iron oxidizes to the -f-3 oxidation state, hydroiyzes, and
precipitates as iron oxyhydroxide. These iron oxyhydroxides can be transported as colloidal
material or coat other particles such as silts, sands, and clays. In either case, the iron material
acts as an adsorbent for other metals.

Modeling to predict the adsorption of zinc, lead, and cadmium was conducted for two principal
reasons: (1) to determine if the percentages of dissolved and particulate metals in solution could
be explained by metal adsorption onto ferric oxyhydroxides, and (2) if metals appear to be
primarily associated with iron oxyhydroxides hi solution, to predict the optimal pH regime for
stabilizing the metals (see Part 1, Section 3.3). Furthermore, if such a model is applicable, it may
be possible to determine how iron releases or attenuates metals as the pH or solution composition
change as metals associated with iron are transported throughout the basin.

A surface complexation model was used to predict metal partitioning between the dissolved and
particulate phases of metals in Canyon Creek. Predictions obtained from the surface
compiexation model were compared to measured total and dissolved metals data. Surface
complexation models can be used to accurately predict variations in oxide acid/base properties as
a function of ionic strength and pH. This is especially important in locations like Canyon Creek
where there is potential for significant pH changes as ores oxidize and produce acidity, which
then becomes neutralized.

The MIT Diffuse-Layer Model (Dzombak 1986) was used to predict the partitioning of
cadmium, lead, and zinc into dissolved and adsorbed phases for a given total concentration of
each metal. The measured total concentration is equal to the suspended sediment fraction plus
the dissolved fraction. Lead adsorption was predicted most accurately during high discharge
events and zinc and cadmium were predicted most accurately during low-discharge events. In
the high-discharge event, where more total iron and metals are resuspended, predicted adsorption
percentages for lead were usually greater than 90 percent and were similar to measured total
metal percentages. Predicted adsorption percentages for cadmium and zinc were not nearly as
accurate as lead predictions, being sometimes higher and sometimes lower than the measured
values. For example, in the May 1999 high-discharge event, the predicted percentage of
adsorbed lead at the mouth of Canyon Creek (sampling location CC288) was 97.9 percent versus
a measured value of 98.7 percent. The predicted and measured (in parentheses) percentages for
cadmium and zinc were 6.6 percent (47.3 percent) and 36.6 percent (52,1 percent), respectively.
For a low-discharge event, the predictions followed the measured lead adsorption trends and
predicted minimal adsorption of zinc and cadmium. This prediction of minimal adsorption of
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zinc and cadmium was confirmed by the analytical data, where the majority of the metal was
found in the dissolved phase.

5.3.3 Precipitation/Dissolution

Precipitation and dissolution of solid phases can be important mechanisms for release or
immobilization of metals. Precipitation/dissolution reactions are expected to be particularly
important where large gradients in pH, redox potential, or metal concentrations exist and may be
important in Canyon Creek. Consequently, precipitation/dissolution reactions using solid phases
and minerals expected to precipitate or dissolve rapidly enough to control the concentrations of
certain of their elemental components (cadmium, lead, and zinc) were used to aid in
understanding fate and transport.

Precipitation/dissolution reactions at the mouth of Canyon Creek were modeled using an ion
speciation/solubility computer model (MINTEQA2) (Allison et al. 1991). Solubility calculations
were performed to evaluate if a mineral was oversaturated, undersaturated, or at equilibrium with
the solution. The existence of oversaturation conditions is usually explained by precipitation
kinetics and/or mineralogical factors that prevent the solid from precipitating at a rate sufficient
to control the concentrations of its dissolved components. If the saturation index reflects
undersaturation, it is concluded that either (1) a less soluble (more thermodynamically stable)
solid is controlling the dissolved constituents, concentrations, (2) another mechanism, such as
adsorption, is controlling the concentrations of the component species below their solubility
products, or (3) the constituents, concentrations in the source are low.

Computations of saturation indices in surface waters hi Canyon Creek indicated undersaturation
with respect to plausible solid-phase controls for zinc and cadmium in the May 1999 high-
discharge event. Plausible solid-phase controls are solids that could be precipitating or
dissolving rapidly enough to control the concentrations of certain of their dissolved components.
The plausible solid-phase controls evaluated by the model included sulfates, carbonates,
hydroxides, hydroxycarbonates, and phosphates. Lead was undersaturated with respect to the
same possible solid-phase controls except for a lead phosphate. Using a phosphate concentration
from another location in the basin, pyromorphite (Pb5(PO4)3Cl) was oversaturated with respect to
its dissolved components and could help maintain dissolved lead and phosphate concentrations at
low levels.

In general, precipitation of mineralogical forms of cadmium, lead, and zinc is not expected to
control the concentrations of these metals in surface waters of Canyon Creek during high-
discharge events. Mineralogical forms of cadmium, lead, and zinc are, however, expected to
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dissolve and release metals to solution as surface waters migrate through reaches where
efflorescent lead, zinc, and cadmium are present due to evaporative processes.

5.4 FATE AND TRANSPORT MODEL

Understanding the movement, or fate and transport, of metals from source areas to other parts of
the basin is a key piece of both the remedial investigation (RI) and the feasibility study (FS). To
understand a large natural system like the Coeur d'Aiene River Basin, it is important to answer
the what, where, and how questions of metal movement

What is the best way to describe metal movement and deal with the large variation in the natural
world and the data? A mathematical model, called a probabilistic model, was selected as the best
tool to handle the analysis of the complex fate and transport mechanisms involved (see Section
5.3). For selected stream monitoring points in the basin (e.g., the mouth of Canyon Creek,
Pinehurst, and Harrison), the model is used to:

• Predict metal concentrations hi the stream

» Predict metal loading1 hi the stream (i.e., how much metal is flowing in the
stream)

• Quantify the uncertainty associated with the predictions in a consistent and
coherent manner

The portion of the model used for the RI is limited to current conditions in the basin. In the FS,
the complete model is used to make quantitative estimates of the potential remedial performance
associated with each remedial alternative. Because it helps quantify the certainty that a remedial
action will actually result in meeting cleanup goals, the model can be used in the remedy
selection process to help decision-makers select and prioritize cleanup efforts.

This section provides an introduction to the model as used in the RI for metal fate and transport.
Metal fate and transport and natural variability are introduced first. This is followed by a
discussion of the model with an emphasis on the lognormal distributions that are used in the

'Loading is the quantity of metal transported in stream flow (usually measured as pounds of metal per day, #/d).
Loading is calculated by multiplying the stream flow (usually measured as cubic feet of flow per second, cfs) and
the metal concentration in the stream flow (usually measured as parts per billion, ppb).
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model. Model results for the RI are presented in Section 5 of Parts 2 through 6. Model
development details will be presented in the forthcoming technical memorandum Metal Mass
Loading and Concentrations: Probabilistic Model Formulation (URS 2000).

5.4.1 Metal Fate and Transport

The focus of metal fate and transport in the probabilistic model is the movement of metals by
water, both surface water and groundwater. This section presents a simple overview of metal
transport by water in the basin.

Metal transport in the basin is complex. Metal transport begins with the metal sources in the
basin that have been created by historical mining activities. Scattered throughout the upper
basin, primary metal sources include tailings and waste rock piles, tailings buried in river
floodplains, and discharges from mine adits. Secondary sources include tailings-impacted river
sediments hi the upper basin and contaminated sediments in floodplains, wetlands, and lateral
lakes of the lower basin. Throughout the basin, these sources vary dramatically in their size,
metal concentrations, and degree to which they act as metal sources.

Transport by flowing water is the primary way that metals are moving in the basin. Metal
transport begins when water contacts a metal source, and the metals become dissolved or
suspended in the water. Water contacts metal sources hi many ways. Examples include streams
flowing over exposed sources hi stream channels; groundwater flowing through buried sources
(e.g., sources that are buried in river floodplains); and surface water runoff from rainfall and
snowmelt that flows over or into waste piles.

The dissolution or suspension of metals into water occurs to varying extents, depending on
geochemical, hydrologic, and geologic conditions. Also, under certain conditions, metals that
are already dissolved or suspended in water can be removed from the water by natural physical,
chemical, and biological processes. The quantity of metal in water that is available for transport
depends on the net difference between the metals entering the water and the metals leaving the
water. This net difference varies from location to location and over time, depending on the
natural variability in the conditions that control the various processes. Metals that remain in
surface water or groundwater are transported with that water.

As water flows downgradient from the higher areas of the basin, either as groundwater or surface
water, it mixes with other waters. Mixing occurs both as different groundwater flows merge or
seep into surface water, and as surface water steams combine into large streams. The degree of
mixing and the quantities of water involved depend on geologic and hydrologic conditions that
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vary over time and location. Sooner or later, any water carrying metals will enter the major
streams of the basin, and be further transported by stream flow down the basin.

5.4.L1 Natural Variability

All these sources of natural variability hi the basin, which include:

» Variability in metal sources
• Variability in the degrees to which metals enter and remain in water
» Variability hi the quantities of flowing water
• Variability in the mixing processes that occur as waters flow downgradient

cause natural variability in the transport of metals hi the basin. In particular, stream flows and
the transported metal concentrations and loadings generally show great natural variability. This
natural variability is dynamic. It occurs both by location along the stream and over time at any
given stream location.

From the standpoint of predicting metal transport, natural variability is a fundamental
consequence of imperfect knowledge about the natural system. It is the result of not having
complete information on all the processes, conditions, factors, and parameters that determine
actual stream flows and metal concentrations and loadings throughout the basin. Furthermore,
complete information would include knowing how these determinants will change over time.
Such complete knowledge is not attainable in any practical sense.

Natural variability creates uncertainty. Because of natural variability, stream flows and metal
concentrations and loadings are always uncertain to some extent Uncertainty due to natural
variability can be minimized at any specific location and time by taking measurements of stream
flows and metal concentrations and (computing) loads. However, as time passes, stream flow
and metal concentration and loading at that point will change to an uncertain extent due to
natural variability. Therefore, except at the time measurements are taken, stream flows and metal
concentrations and loadings are uncertain.

Uncertainty due to natural variability makes accurate predictions of stream flows and metal
concentrations and loadings impossible, except in a probabilistic sense, as discussed in the
following section. Therefore, to deal with uncertainty due to natural variability, a probabilistic
model is used to make predictions of stream flows and metal concentrations and loadings for the
basin. The following section provides an overview of the model.
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5.4.2 Probabilistic Model

As discussed above, motivation for using the probabilistic model stems from the inherent
complexity and uncertainty associated with stream flows and metal concentrations and mass
loadings in the basin. Probabilities, based on the mathematics and physics of "chance," are used
to quantify natural variability and uncertainty.

The probabilistic model is based on the fact that effects of natural variability result in
characteristic patterns that can be described, or modeled, and analyzed mathematically.
Specifically, the natural variability in stream flows and transported metal concentrations and
loadings follows a pattern called a lognormal probability distribution or, simply, a lognormal
distribution. The lognormal distribution is a pattern commonly found in the natural world. The
theoretical basis as to why stream flows and metal concentrations and loadings should follow
lognormal distributions comes from the physics and mathematics of probability ("laws of
chance") and random processes, including the Theory of Successive Random Dilutions, the Law
of Proportional Effect, and the Central Limit Theorem.

Most important, lognorrnal distributions fit the available measurements of stream flows and
metal concentrations and loadings in the basin. The fits are good approximations that reflect the
fact that no theoretical distribution ever exactly fits real world data, which are of limited quantity
and subject to measurement errors.

What gives the lognormal distributions practical value is their quantification of the accuracy of
specific estimates or predictions of flow and metal concentrations and loadings within the basin.
However, before discussing this, it may be helpful to make lognormal distributions a bit more
concrete, which is the purpose of the following illustration and example.

5.4.2.1 Illustration of Lognormal Distributions

Figure 5.4-1 is an illustration depicting the repeated measurement over time of stream flows and
metal concentrations and loadings at a sampling point. The sampling point is located downstream
from various metal sources that load the stream system over a geographic region, which includes
loadings to tributaries and groundwater. The idealized depiction in Figure 5.4-1 is meant to
represent a realistic situation with multiple metal sources and water transport processes that
naturally vary in response to the many conditions that determine stream flows and metal
concentrations and loadings.
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The situation in Figure 5.4-1 assumes a given sampling location where repeated measurements of
stream flow and metal concentration (from which loading is computed) are made. The
measurements would occur over a suitable period of time, say twice a month over several years.
To be specific, assume that, over the sampling time period, a total of 100 measurements of
stream flow and metal concentration are made. Because of natural variability, these 100
measurements will have a distribution of values, ranging from relatively low to relatively high.
There will be a different distribution for flow, for metal concentration, and for metal loading.

To continue the illustration, take the flow measurements and imagine making a histogram of the
results, as illustrated in Figure 5.4-1; that is:

• Divide the range of flow measurements into several groupings of increasing flow,
from low values to high values

• Count the number of samples having flow results in each grouping

• Graph the number of samples in each grouping to make a histogram

Figure 5.4-1 shows a typical histogram for stream flows. The histogram follows a lognormal
distribution. Relatively few flows occur in the first grouping, reflecting the observation that the
very lowest flows are relatively uncommon. The most common flows occur hi the second
grouping, reflecting typical "low flow" (summer) conditions. The most common flows have the
maximum2 number of samples. After the maximum, the number of samples decreases with the
increasing flow.

The number of samples "tails off* at the higher flows, to the right on the histogram. This
characteristic is known as a "skew" hi the higher-flow "tail" of the distribution, or simply
"skew." A distribution with low skew is more symmetrical than one with high skew. The degree
of skew indicates the degree of natural variability: more skew means more natural variability,
and vice versa.

The curve superimposed over the histogram show the equivalent lognormal distribution that
would result from a large number of measurements and using very narrow histogram groupings.

2The maximum number of samples in the distribution should not be confused with "peak flow," which occurs
during flood events. Peak flows would be represented in the tail of the flow distribution, in the far right of the
histogram.
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That is, very narrow histogram groupings and a very large number of measurements would result
in a "continuous" distribution.

Histograms for the metal concentrations and metal loadings would also result in lognormal
distributions, as illustrated in Figure 5.4-1. Note that all values are positive, since there can be
no negative flows, concentrations, or loadings. The restriction to positive values and a skewing
of higher values in the tail of the distributions are characteristic of lognormal distributions.

Figure 5.4-1 is an illustrative example based on hypothetical measurements. As will be
discussed next, Figure 5.4-2 through 5.4-4 show lognormal results from actual, historical
measurements of stream flows and metal concentrations and loading.

5.4.2.2 Example of Historical (Actual) Measurements

Historical measurements are important because they provide a database for predicting current
and future values. Specifically, in the RI/FS, lognormal distributions are estimated from
historical measurements of stream flow and metal concentrations and loadings using statistical
methods based on linear regression. Results are presented in Sections 5 of Parts 2 through 6.

To help make these lognormal distributions more concrete, Figures 5.4-2 through 5.4-4 show the
histograms from results of historical measurements at the USGS sampling station at Pinehurst
(SF271) on the SFCDR. The historical measurements include stream flow (Figure 5.4-2),
dissolved zinc concentrations (Figure 5.4-3), and dissolved zinc loadings (Figure 5.4-4).
Approximately 100 measurements were taken periodically between 1991 and 1999.

Two sets of histograms are shown in Figures 5.4-2 through 5.4-4. The dark histograms are for
the historical measurements. The open histograms are for the theoretical lognormal distributions
that were estimated from the measurements using statistical techniques.

As can be seen, there is a very high correspondence between the measurement histograms and
the lognormal histograms. The deviations that do occur mirror the fact that no theoretical
distribution ever exactly fits real world data, which are always subject to limitations. In
particular, the historical measurements, like all measurements, suffer from measurement errors.
In addition, the limited number of available historical measurements subjects the lognormal
distributions to a degree of statistical uncertainty. It is very likely that the correspondence
between the measurements and the lognormal distribution would increase further, particularly in
the skewed tails of the distribution, if additional measurements, taken with minimal error, were
available.
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Importantly, similarly high correspondence between historical measurements of flow and metal
concentration and loading and lognormal distributions has been found at all other sampling
stations. This consistently high degree of correspondence helps provide practical confirmation
that the true values of current stream flow and metal concentration and loading can be adequately
modeled, or approximated, as lognormal distributions. Nevertheless, like the historical
measurements on which they are based, theoretical distributions are only approximations of
future values, which are always inherently uncertain to some degree.

Figure 5.4-5 shows the estimated lognormal distribution for zinc loads using a histogram with
100 groupings (the skewed curve in the figure). Compared to the nine groupings used in
Figures 5.4-2 through 5.4-4, these 100 groupings are narrow enough to indicate the equivalent
"continuous" distribution. The continuous distribution is what the lognormal distribution
predicts would result if a very large number of measurements (e.g., thousands) were made (and
analyzed using the same 100 histogram groupings used in Figure 5.4-5).

The shape of the continuous distribution provides a "picture" of the natural variability. A wide
or highly skewed distribution means high natural variability. A narrow or symmetric distribution
means low natural variability. The continuous distribution reflects the net effect from ail-
upstream metal sources and fate and transport processes. In the case of Figure 5.4-5, the
continuous distribution reflects that net effect for zinc loading in the SFCDR at Pinehurst,

5.4,2,2.1 Cumulative Probabilities. The cumulative probabilities are also graphed in
Figure 5.4-5, For any given zinc load, the cumulative probability is the sum of the probabilities
from all the histogram groupings less than or equal to the given load. Or simply, the cumulative
probability is the sum of the probabilities of all loads less than or equal to a given load. The
cumulative probabilities start at 0 percent for zero load and increase with increasing load to an
asymptotic maximum of 100 percent at the highest zinc loads.

It is the cumulative probabilities that are the key to the model. The cumulative probability for a
given load is interpreted as the estimated probability (or "chance) that the true load (at any given
time or over time) is less than the given load. Equivalently, the cumulative probability is the
probability that the given load exceeds the true load. One minus the cumulative probability is an
estimate of the probability that the true load exceeds the given load. Cumulative probabilities for
stream flow and zinc concentration would be interpreted in the same way. Figure 5.4-5 provides
some specific examples of probabilistic estimates using cumulative probabilities.
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The cumulative probabilities from Figure 5.4-5 can be used to estimate the zinc loading in the
SFCDR at Pinehurst having a given probability (or chance) of not being exceeded at any given
time or over time. Figure 5.4-5, shows, for example, an estimated:

• 25 percent probability that the true load is 1,700 pounds per day or less
• 50 percent probability that the true load is 2,400 pounds per day or less
• 90 percent probability that the true load is 4,900 pounds per day or less

Similar estimates could be made of the true zinc loading having a given probability (or chance)
of being exceeded at any given time or over time.

The cumulative probabilities can also be used to estimate the probability (or chance) that a given
zinc loading is below (or not exceeded by) the true loading, at any given time or over time.
Figure 5.4-5 shows, for example, that a:

• 2,000 pounds-per-day load has a 36 percent probability of not being exceeded
• 3,000 pounds-per-day load has a 65 percent probability of not being exceeded
• 7,000 pounds-per-day load has an 97 percent probability of not being exceeded

In addition, the cumulative probabilities can be used to estimate the probability (or chance) that
any given zinc loading is above (or exceeded by) the true loading, at any given time or over time.
Figure 5.4-5, shows, for example, that a:

• 10,000 pounds-per-day load has a 1 percent probability of being exceeded
• 5,000 pounds-per-day load has a 9 percent probability of being exceeded
• 1,000 pounds-per-day load has an 95 percent probability of being exceeded

Similar estimates for stream flow and concentrations could be made from the cumulative
probabilities for those variables.

5.4.2.3 Use of the Lognormal Distributions

To help control data limitations, only those sampling stations having a reasonably adequate
number of measurements are modeled probabilistically. For those stations, statistical methods
are used to fit lognormal distributions to the available historical measurements of stream flow
and metal concentrations and loadings. The resulting lognormal distributions represent estimates
of current conditions, based on available data. At each sampling station, the lognormal
distributions quantify:
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• The natural variability associated with stream flow and metal concentrations and
loading

• The net effect from all upstream metal sources and fate and transport processes,
which result in the metal concentrations and loadings at the sampling location

» The metal concentration or loading having a given probability of not being (or
being) exceeded by the true value

• The probability that any specific concentration or loading is higher or lower than
the true value

It is in the FS and subsequent remedy selection that the model will be most useful. For the FS,
the model is used to make quantitative estimates of each alternative's potential remedial
performance. For each remedial alternative, the potential post-remediation metal concentrations
and loadings are estimated for key stream monitoring locations in the basin. These estimates are
compared to ambient water quality criteria (AWQC) and total maximum daily loads (TMDLs)
and evaluated as part of the CERCLA remedial action evaluation criteria. The model is thus vital
to helping evaluate the effectiveness of potential cleanup remedies.

The model can also be used in remedy selection. Because it helps quantify the certainty that a
remedial action will actually result in meeting cleanup goals such as AWQC and TMDLs, the
model can help decision-makers select a remedy. In addition, the model provides a risk
management tool for making remedial decisions under conditions of uncertainty that can be used
to estimate the confidence associated with those decisions.

5.5 MODEL RESULTS

Results from the probabilistic model are presented for cadmium, lead, and zinc in this section.
Modeling results for estimates of discharge are discussed in Section 5.5.1. Modeling results for
estimates of concentrations and mass loading of zinc, lead, and cadmium are discussed in
Sections 5,5,2 through 5,5.4. Data and associated calculations are included in Appendix C.

Data were evaluated for seven separate sampling locations. Data for sampling locations CC287
and CC288 were combined and analyzed together due to their close proximity and the limited
data for sampling location CC288. Expected values for discharge, metal concentrations, and
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mass loading were calculated. Results are summarized in Table 5.5-1 for discharge, dissolved
cadmium and zinc and total lead concentrations and mass loading.

Only sampling locations with 10 or more individual data points for each parameter of interest
were evaluated. In Canyon Creek the nine sampling locations, in order from upstream to the
mouth, are CC2, CC276, CC278, CC291, CC282, CC284, CC285, CC287, and CC288.
Sampling locations are shown in Figure 5.5-1.

The first sampling location, CC2, is located approximately one-half mile upstream from Burke.
Data were evaluated only for zinc and lead because cadmium was not detected at this location
(CC2). Sampling location CC276 is located immediately downstream of Burke while CC278 is
situated near Mace. Sampling location CC291 is intermediate between the towns of Burke and
Gem (CC282 is near Gem). Sampling locations CC284, CC285, and CC287 are, approximately,
situated near the beginning, the middle, and the end of Woodland Park, respectively. The
sampling location CC288 is at the confluence of Canyon Creek and the South Fork. River
stretches bracketed by sampling locations are designated as "reaches."

5.5.1 Estimated Discharge

An example of the lognormal distribution of discharge data at sampling location CC287/288 is
shown in Figure 5.5-2. Data from sampling location CC287/288 are used throughout this
discussion for consistency of presentation and, additionally, because CC287/288 is located at the
mouth of Canyon Creek. In Figure 5.5-2, the discharge (in cfs) is plotted on a log are scale
versus the normal standard variate. The normal standard variate is equivalent to the standard
deviation for a normalized variable. When the log of a variable (e.g., discharge) is plotted versus
the standard normal variate, a straight line will result if the data are lognormally distributed. The
probability distribution function shown in Figure 5.5-2 is a predictive tool that can be used to
estimate the expected discharge and provide a quantitative estimate of the probability that the
true discharge will not exceed a given value. The cumulative distribution function gives the
probability that the observed discharge at any given time will not be exceeded by the estimated
discharge at that cumulative probability. The cumulative distribution function is plotted versus
the normal standard variate in Figure 5.5-3. To determine the probability of occurrence of a
specific discharge, first select the discharge of interest of Figure 5.5.2, then find its
corresponding normal standard variate. Using that value for the normal standard variate, look up
its corresponding cumulative probability in Figure 5.5-3. For example, for a discharge of
100 cfs, the normal standard variate is approximately 1.5 (Figure 5.5-2). Looking on
Figure 5.5-3, this value corresponds to a cumulative probability of approximately 0.93; therefore,
approximately 93 percent of the time, discharges at this location will be 100 cfs or less.
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As shown in Figure 5.5-2, there is a good fit of the lognormai regression line (solid line in
Figure 5.5-2) to the data. This goodness of fit (as evidenced by a high coefficient of
determination (r2 = 0.92) supports the assumption that discharges are lognormally distributed.
The dotted line represents the true (ideal) lognormai distribution having the same mean (41) and
coefficient of variation (0.92) as the actual data. The expected value, or average discharge rate,
for Canyon Creek at location CC287/2S8, is 53.4 cfs. Expected values for discharge at all eight
sampling locations are summarized in Table 5.5-1.

Estimated gams or losses in discharge (EV) and the coefficients of variation (CV) for reaches on
Canyon Creek are listed in Table 5.5-2. It should be kept hi mind that the estimated expected
values (average) of discharge, concentrations, or loads are not instantaneous values. On the
contrary, they are long-term averages over a number of years.

The estimated discharges decrease in two reaches (between sampling locations CC282 and
CC284; and CC285 and CC287/288). Within the certainty of the data, expected discharges
between CC2 and CC276 are essentially equivalent. Discharges increase in the remaining
reaches.

Surface water discharges to groundwater in the lower Woodland Park area (between CC285 and
CC287/288) and hi the upper Woodland Park area (between CC282 and CC284). The seepage
study conducted by the USGS (Barton 2000) indicated surface water discharges to groundwater
in these sections of Canyon Creek. Surface water losses to groundwater account for the
decreased discharges observed in these reaches. Discharges to groundwater (losing reaches)
occur in Woodland Park where the valley broadens and alluvial floodplains occur. Gaining
reaches between sampling locations are caused by surface water runoff, direct precipitation,
tributary streams, and groundwater recharge.

5.5.2 Estimated Zinc Concentrations and Mass Loading

Concentrations and loads for dissolved zinc, total lead, and dissolved cadmium were evaluated
using the probabilistic model at the nine sampling locations (eight reaches) that contained a
mirdmum often data points. Results of these analyses are provided in Appendix C. Data from
the nine individual sampling locations are discussed below.

As examples of the lognormai distribution of metals concentrations, dissolved zinc
concentrations and loading at sampling location CC287/288 are shown hi Figures 5.5-4 and
5.5-5. The data follow a lognormai distribution as indicated by the high r-squared values for the
dissolved zinc concentrations (0.95) and dissolved zinc loads (0.98).
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The probabilistic lognormal distributions permit one to predict expected or average water
concentrations at given points in a stream. Further, use of the distributions can be used to
estimate how much material is in the stream (loading) at a given point and present the uncertainty
associated with the predictions in a consistent and coherent manner.

To assist in interpreting and placing the results in context, screening levels, expected values
(EV), and TMDLs are shown on the figures. The dissolved zinc screening level for surface water
is 42 |j,g/L. The TMDL is given at 100 tunes the 10th, 50th, and 90th percentiles as presented in
EPA's Technical Support Document (USEPA 2000). The screening levels and TMDLs were
multiplied by scalars because the expected values are so much higher than the unsealed screening
levels and TMDLs that they (screening levels and TMDLs) would not appear on the figures
without scaling.

As shown in Figure 5.5-4, all dissolved zinc concentrations measured at sampling location
CC287/288 are greater than 10 times the screening level, with approximately half the data points
exceeding 100 times the screening level. The expected dissolved zinc concentration (EV) is
approximately 57 times the screening level.

As inferred from Figure 5.5-5, all calculated dissolved zinc mass loading values at location
CC287/288 are greater than 10 times the 50th percentile TMDL.

Figures similar to Figures 5.5-4 and 5.5-5 were generated for each of the nine sampling locations
for zinc, lead, and cadmium. The results of these and additional analyses are included in
Appendix C. Data in Appendix C were used to compute the expected values and coefficients of
variation for dissolved and zinc concentrations and loads in the eight reaches of Canyon Creek.
Estimated values for dissolved zinc concentrations and mass loading are summarized in
Table 5.5-1. Estimated gains or losses in zinc concentrations and loads, and their coefficients of
variation, for reaches on Canyon Creek are listed in Table 5.5-3.

The expected values of dissolved zinc concentrations and loads generally increase in the
downstream direction on Canyon Creek. Exceptions to the general pattern of increasing
concentrations and loads do occur, however, and are discussed reach by reach below.

5.5.2..? CCSegOl through CCSegOS

Limited sampling took place in CCSegOl through CCSegOS, indicating that surface waters in
these segments were not thought to contribute significant quantities of metals to Canyon Creek.
Although more potential sources in CCSeg02 lie in close proximity to Canyon Creek than in
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CCSegOl, the expected surface water concentrations of metals are relatively low. Furthermore,
the discharge is relatively low (Table 5.5-1).

CCSegQS encompasses Gorge Gulch. CCSegOS has a number of potential sources including the
Hercules Complex, Ajax No.2, and Trade Dollar Mine. Dissolved metal concentrations at the
mouth of Gorge Gulch at times exceed screening levels, particularly in the spring. The mouth of
Gorge Gulch enters Canyon Creek near the beginning of CCSeg04.

One sampling location (CC2) was evaluated in CCSeg02. This sampling location was located at
the lower portion (upstream of Burke) of CCSeg02. Concentrations, discharges and loads at this
sampling location are considered to define these parameters for CCSegOl and CCSeg02.
CCSegOS contributes to the reach bracketed by sampling locations CC2 and CC276 (CCSeg04)
through Gorge Gulch whose mouth lies within this reach. (Insufficient sampling (minimum of
10 data points) was performed at specific locations within CCSegOl and CCSegOS to satisfy the
criteria for the probabilistic analysis. Therefore, the probabilistic analysis was not done for these
segments.)

Sampling location CC2 is situated near the Gertie Mine. The estimated dissolved zinc
concentrations arriving at sampling location CC2 are approximately 26 ug/L while the expected
zinc load at this sampling location is approximately 2 pounds/day. The estimated value of
26 ug/L is lower than the screening level of 42 ug/L. The estimated value of the load arriving at
sampling location CC2 (2 pounds) is approximately 0.36 percent of the estimated value of the
load reaching the mouth of Canyon Creek and is lower than the dissolved zinc loading capacity
established in the TMDL document (3.79 pounds/day at the 10th percentile) (USEPA 2000).

Therefore, the fact that a sufficiently large data set was not available in CCSegOl, CCSegOS, and
the upper part of CCSeg02 to justify a probabilistic analysis appears relatively inconsequential.
In fact, the paucity of data at locations within CCSegOl, CCSeg02, and CCSegOS is a direct
result of the relatively low contributions to loading within these segments. In summary, the data
set used in the probabilistic analysis leaves only approximately 0.3 percent of the expected load
from Canyon Creek that is not allocated to a specific reach.

Dissolved zinc loading increases by approximately 6 pounds per day between CC2 (CCSeg02)
and CC276 (CCSeg04). Possible contributors to this increased loading include the Gertie Mine,
Gorge Gulch, the impacted floodplain, Hercules No. 5, and the Tiger Poorman Mine. The
increase between CC2 and CC276 was approximately 3 tunes the load arriving at CC2,
indicating that reaches upstream of CC2 constitute a small portion of the load, and excluding
these reaches from the probabilistic analysis will have little consequence.
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5.5.2.2 CCSeg04

Four of the nine sampling locations from which data were analyzed lie within CCSeg04 (CC276,
CC278, CC291, and CC282). The dissolved zinc load between sampling locations CC276 and
CC278 increases by approximately 26 pounds/day. Based on the model, it is expected that
approximately 97 percent of the zinc will be in the dissolved form at the downstream sampling
location (CC278) within this reach. The estimated dissolved zinc concentration (122.4 ug/L) at
CC276 is higher than the screening level for dissolved zinc in surface water (42 ug/L). The
Hecla-Star Mine and Millsite Complex, and Hidden Treasure Mine among others, are potential
sources that could contribute to the increased loading within this reach of CCSeg04.

The expected load increases by approximately 40.7 pounds/day between CC278 and CC291.
The Standard-Mammoth Campbell complex and adit are found in this reach. Nearly all of the
zinc is expected to be in the dissolved form (Appendix C).

The third largest increase in dissolved load (approximately 164 pounds/day) occurs between
CC291 and CC282. Again, modeling indicates that dissolved zinc (approximately 97 percent of
total load) is predominant. The increased loading in this reach correlates well with the increased
number of potential sources. Examples of potential sources are the Frisco Complex, the Black
Bear Complex, and the Gem Complex.

The next downgradient sampling location is CC284 (CCSegOS). Based on evaluation of
CCSeg04 and CC284, the expected gam in the dissolved zinc load in CCSeg04 is approximately
220 pounds/day.

5.5.2.3 CCSegOS

CCSegOS is the lower part of Canyon Creek and includes Woodland Park. The valley widens
here into a broad depositional floodplain with up to 40 feet of alluvium overlying bedrock.

The only decrease in the expected dissolved zinc loads as one progresses downstream in Canyon
Creek occurs between sampling locations CC282 and CC284, in the upper part of CCSegOS.
The expected dissolved zinc load is predicted to decrease in this reach by approximately
11.6 pounds/day. It is well established that in the upper region of CCSegOS, surface water is lost
to groundwater as the valley broadens into a depositional basin. The expected or predicted loss
in discharge in this reach is approximately 13 cfs (Table 5.5-2). Even though the load at CC284
(227 pounds/day) decreases in this reach (because of discharge to groundwater), significant
loading is occurring based on the expected increase in zinc concentrations. Potential metal
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sources in this reach include the Canyon Creek floodplam, West Bell Mine, Gem Mill Site and
Gem No. 3.

In the reach between CC284 and CC285, the second largest expected increase in dissolved zinc
loading (approximately 173 pounds/day) occurred within the eight reaches of Canyon Creek
analyzed. The modeling predicts that a large percentage (approximately 93 percent based on
analysis of CC285) of the total zinc will reside in the dissolved form. However, the percentage
of dissolved zinc is lower than found in upstream reaches. This occurs because of the higher
discharge rates, which tend to suspend more particulates. More particulates result in more
adsorption surfaces which bind with the zinc. More adsorption surfaces and binding with zinc
results in more zinc in particulate form (adsorbed) at the highest discharge rates.

The expected discharge increases by approximately 37 cfs in this reach. The number of potential
sources within CCSegOS are fewer than in CCSeg04 but three sources contained within this
reach, the Hecla-Star tailings ponds, the SVNRT tailings repository, and impacted floodplain,
are, in aggregate, a very large source. It is believed that groundwater interacts with floodplain
tailings deposits under the Hecla-Star tailings ponds, the repository, and the floodplain
sediments, and is subsequently discharged to the creek.

The largest estimated increase in dissolved zinc concentrations (1,533 p.g/L) occurs in the reach
bracketed by sampling locations CC285 and CC287/288. The estimated dissolved zinc load does
not increase commensurately with the expected dissolved concentration (dissolved load increased
by approximately 156 pounds/day) because of an expected decrease in discharge of
approximately 23 cfs. Surface water is lost to groundwater in this reach because the valley
widens into a broad depositional basin. Essentially, all the estimated zinc load continues to exist
as dissolved zinc.

Only at the highest discharge rates will the adsorbed or particulate zinc concentration or load
approach 50 percent of the total zinc concentration or load. For example, at the mouth of
Canyon Creek (sampling location CC288) during the May 1999 high-discharge event, the
particulate zinc concentration was 53 percent of the total zinc concentration. Adsorption
modeling indicated that increased pH values (> 1 pH unit) or increased ratios of adsorption
sites/zinc would be necessary to significantly increase the particulate load at the expense of the
dissolved load. Even though the particulate zinc load may increase under exceptionally high
discharges, the model predicts (and data concur) mat the dissolved zinc load typically should
constitute over 90 percent of the total zinc load at the mouth of Canyon Creek. That is, dissolved
zinc should dominate zinc loading over most of the year.
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Estimated dissolved zinc concentrations at the mouth of Canyon Creek (CC287/288) are
approximately 2,996 ng/L, which is considerably higher (approximately 70 times higher) than
the established screening level (42 ug/L) for dissolved zinc hi surface waters.

The estimated increase in dissolved zinc loading contributed by CCSegOS is approximately 330
pounds/day. The estimated dissolved zinc load at the mouth (CC287/288) of the creek is
approximately 556 pounds/day. This value is more than 20 times the 90th percentile total zinc
load established at CC288 by the TMDLs (25.9 pounds/day).

5.5.2.4 Concentration Versus Discharge

Figure 5.5-6 is a log-log regression plot of the dissolved zinc concentration versus discharge at
sampling location CC287/288. There is a general decrease in zinc concentrations with increased
discharge which is significant at a = < 0.0001 (a is the probability the correlation is due to
chance). (In statistics, alpha [a] gives the probability of making a Type I error. A Type I error is
that the theory is not true [the null hypothesis is true] but the results are significant by chance. In
our case, alphas greater than 0.05 indicate that the result is not significant,, that is, the correlation
is due to chance [a 5 percent chance with our stated alpha level]. Alphas greater than 0.05
indicate, therefore, that the slope of the regression line is not significantly different from zero.)
As one would expect, given that the majority of the zinc is in the dissolved phase, there is also a
decrease in total zhic concentrations with increased discharge rates (a = < 0.0001, plot not
shown). The regression shown as Figure 5.5-6 permits estimation of the dissolved zhic
concentrations at various discharge rates. Similar regressions were developed at the other
sampling locations and metals (lead and cadmium). At all eight sampling locations there was a
general decrease in dissolved zinc concentrations with increasing discharge rates (Appendix C).

Ion speciation solubility calculations with the MINTEQA2 geochemical computer code indicated
there were no solid phases controlling zinc concentrations in surface waters in the Coeur d'Alene
basin and at the mouth of Canyon Creek. Decreasing zhic concentrations with increased
discharge rates supports this hypothesis by indicating that no solid is dissolving rapidly enough
to achieve equilibrium with these surface waters. Otherwise, the concentrations would remain
relatively constant at different discharge rates. As indicated hi the solubility and adsorption
modeling, adsorption is the most likely control on zinc concentrations. Accordingly, mechanistic
modeling supports conclusions inferred from the regression analyses.
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5.5.3 Estimated Lead Concentrations and Mass Loading

Total concentrations and loads for lead were evaluated using the probabilistic model at the eight
sampling locations (seven reaches) that contained a rninimum often data points. Data from the
eight individual sampling locations are discussed below.

As examples of the lognormal distributions of metals concentrations, total lead concentrations
and loads at the combined sampling locations CC287/288 are shown in Figures 5.5-7 and 5.5-8,
respectively. The data follow a lognormal distribution as indicated by the r-squared values
(r2 = 0.71 and 0.91, respectively).

To assist in interpreting and placing the results in context, screening levels, expected values
(EV), and TMDLs are shown on the figures, The screening level and expected values for total
lead concentrations are shown on Figure 5.5-7. For total lead loads, the expected value and the
TMDLs at 100 times the 10th, 50th, and 90th percentiles are shown on Figure 5.5-8. It was
necessary to multiply the TMDLs by a scalar to place them on the graph because the measured
values are significantly higher than the TMDLs. TMDLs used were those presented in the Final
Technical Support Document of August 2000 (USEPA 2000). For total lead, the TMDL for the
dissolved load was multiplied by a translator to convert to total lead load. As mentioned, the
translator is the ratio of total lead to dissolved lead.

As shown in Figure 5,5-7, all total lead concentrations measured at sampling location €€287/2*58
are greater than the screening level, with approximately one-third of the data points exceeding
times the screening level. The expected total lead load {48.6 pounds/day) is approximately 100
times the 90th percentile TMDL (Figure 5.5-8).

• jures similar to Figures 5.5-7 and 5.5-8 were generated for each of the eight sampling
locations. The results of these and additional analyses are presented in Appendix C. Data in
Appendix C were used to compute the estimated expected values and coefficients of variation for
total lead concentrations and loads in Canyon Creek. Expected values for total lead
concentrations and mass loading are summarized in Table 5.5-1. Estimated gains or losses in
lead concentrations and loads, and their coefficients of variation for reaches hi Canyon Creek are
listed in Table 5.5-4. The calculations were performed in the same manner as described in the
discharge section (Section 5,5.1).

The expected values of total lead concentrations and loads generally increase in the downstream
direction on Canyon Creek. Exceptions to the general pattern of increasing lead concentrations
and loads do occur, however, and are discussed reach by reach within the segments,
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5.5.J./ CCSegOl through CCSegOS

Sampling locations analyzed within these segments were discussed above in Section 5.5.2.1.

Sampling location CC2 is situated near the Gertie Mine. The estimated total lead concentration
at CC2 is approximately 3.2 ug/L while the expected total lead load at this sampling location is
approximately 0.43 pounds/day. The screening level for total lead hi surface waters is 15 ug/L,
which is greater than the estimated total lead concentration (3.2 ug/L) at CC2.

The estimated value of the total lead load arriving at sampling location CC2 (0.43 pounds) is
approximately 0.88 percent of the expected load reaching the mouth of Canyon Creek.
Therefore, the fact that a sufficiently large data set was not available in CCSegOl, CCSeg03, and
the upper part of CCSeg02 to justify a probabilistic analysis has minimal impact. In summary,
the data set used in the probabilistic analysis leaves only 0.88 percent of the total expected lead
load from Canyon Creek that is not allocated to a specific reach.

The estimated total lead loading increased by approximately 0.8 pounds/day between CC2
(CCSeg02) and CC276 (CCSeg04). Possible contributors to this increased loading include the
Gertie Mine, Gorge Gulch, the impacted floodplain, Hercules No. 5, and the Tiger Poorman
Mine. The increase between CC2 and CC276 was approximately 1.8 times the load arriving at
CC2, indicating that reaches upstream of CC2 constitute a small portion of the total lead load.

5.5.3.2 CCSeg04

Four of the nine sampling locations from which data were analyzed lie within CCSeg04 (CC276,
CC278, CC291, and CC282). The total lead load between sampling locations CC276 and CC278
increases by 0.3 pounds/day which is approximately 70 percent of the load arriving at CC276
from CCSegOl through CCSeg03. Based on the model, it is expected that 53 percent of the lead
will be in the particulate form at the downstream sampling location (CC278) within this reach.
The Hecla-Star Mine and Millsite Complex, and Hidden Treasure Mine are potential sources that
could contribute to the increased loading within this reach of CCSeg04.

The expected load increases by approximately 1.5 pounds/day between CC278 and CC291. The
Standard-Mammoth Campbell complex and adit are found in this reach. Approximately one-half
of the lead is expected to be in the particulate form. The estimated total lead concentrations
(approximately 20.4 ug/L) first exceed the surface water screening levels (15 ug/L) for total lead
concentrations at CC291. Thereafter, the total concentrations are higher than the screening levels
at all sampling locations downstream.
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The second largest loading increase (approximately 37 pound/day) occurred between CC291 and
CC282. The increased loading in this reach correlates well with the increased number of
potential sources. Examples of potential sources are the Frisco Complex, the Black Bear
Complex, and the Gem Complex. The estimated expected gain in the total lead load in CCSeg04
is approximately 39 pounds/day.

5.5.5.5 CCSegOS

CCSegOS is the lower part of Canyon Creek and includes Woodland Park. The valley widens
here into a broad depositional fioodplain with up to 40 feet of alluvium overlying bedrock in
places.

The only decreases in estimated total loads as one progresses reach by reach downstream
occurred between sampling locations CC282 and CC284 and between sampling locations CC285
and CC287/288. Sampling locations CC282 and CC284 He in the upper region of CCSegOS.
The estimated load is predicted to decrease in this reach (between CC282 and CC284 by
approximately 27 pounds/day). In the upper region of CCSegOS, surface water is lost to
groundwater as the valley broadens into a depositional basin (Barton 2000). Estimated total lead
concentrations in this same reach decrease by 41.4 ug/L. The estimated or predicted loss in
discharge in this reach was approximately 13 cfs (Table 5.5-2). Decreases in total lead
concentrations and discharges in this reach contribute to the expected decrease hi loading.

Potential metal sources in this reach include the Canyon Creek fioodplain, Gem Mill Site and
Gem No. 3.

The largest estimated increase (approximately 85 pounds/day) in total lead load occurred in the
reach defined by CC284 and CC285. Approximately 84 percent of the lead in this reach is
estimated to reside hi the particulate form (based on sampling location CC285). The expected
discharge increased by approximately 37 cfs in this reach. The number of potential sources
within CCSegOS are fewer than in CCSeg04 but the sources contained within this reach, the
Hecla-Star tailings ponds, SVNRT repository, and the impacted floodplain are, in aggregate, a
very large source. It is believed that groundwater interacts with floodplain tailings deposits
under the Hecla-Star tailings ponds, the repository, and the floodplain and is subsequently
discharged to the creek.

The largest estimated decrease in the total lead load (approximately 67 pounds/day) occurred in
the reach bracketed by sampling locations CC285 and CC287/288. The estimated total lead load
decreased commensurateiy with expected total concentration decreases of approximately
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39 u.g/L. The expected discharge decreased by approximately 23 cfs. Surface water is lost to
groundwater in this reach because of the widening of the valley and the resulting broad
depositional basin. Losses in discharge and decreased total lead concentrations result in a
decrease in the total lead load in this reach.

Particulate lead at the mouth of Canyon Creek (CC287/288) is expected to comprise
approximately 75 percent of the total lead. The percentage of lead in the particulate form
increased with the increase hi discharge. Higher discharges result in higher concentrations of
suspended sediments and particulate lead because of the association of lead with particulates
(especially metal oxyhydroxides). The expected percentage of particulate lead is consistent with
the predictions obtained from the adsorption modeling.

The estimated total lead concentration at the mouth of the creek is approximately 174 (J.g/L. The
estimated value exceeds the screening level in surface waters for total lead concentrations
(15 ug/L). The estimated total lead loading at CC287/288 is approximately 48.6 pounds/day.
The estimated expected value for total lead loading exceeds the 90th percentile TMDL for total
lead (0.6 pounds/day) by approximately 80 times.

5.5.3.4 Concentrations Versus Discharge

Figure 5.5-9 is a regression plot, on a log-log scale, of the total lead concentration versus
discharge at sampling location CC287/288. In contrast with zinc, there is an increase in total lead
concentrations as discharge rates increase. However, there is a moderate probability (a = 0.11)
that this decrease is due to chance (a is the probability the correlation is due to chance). Similar
regressions were developed at other sampling locations. At five of the eight sampling locations
examined, a log-log plot of the total concentration versus discharge resulted in a line with a
negative slope indicating decreasing lead concentrations with increasing discharge (Appendix C).

5.5.4 Estimated Cadmium Concentrations and Mass Loading

Dissolved cadmium concentrations and loads were evaluated using the probabilistic model at the
eight sampling locations that contained a minimum often data points. Data from the individual
sampling locations are discussed below.

As examples of the lognormal distribution of metals concentrations, dissolved cadmium
concentrations and loading at the combined sampling location CC287/288 are shown in
Figures 5.5-11 and 5.5-12. As with zinc and lead, there are high r-squared values for the
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dissolved cadmium concentrations (0.93) and dissolved cadmium loads (0.78), indicating a
lognormal distribution.

To assist in interpreting and placing the results in context, the screening level, expected value
(EV), and TMDLs are shown on the figures. The screening level (0,38 ug/L) and expected value
(21.9) are shown on Figure 5.5-11. The TMDLs are provided on Figure 5.5-12 at 100 times the
10th, 50th, and 90th percentiles. All cadmium concentration data collected at sampling location
CC287/288 are greater than the screening level with approximately three-fourths of the data
points exceeding 10 times the screening level. All the calculated mass loading data exceed the
90th percentile TMDL (0,297 pounds/day) for the dissolved cadmium load.

Figures similar to Figures 5.5-11 and 5.5-12 were generated for each of the sampling locations.
The results of these and additional analyses are presented in Appendix C. Data presented in
Appendix C were used to compute the expected values and coefficients of variation for dissolved
cadmium concentrations and loads in the seven reaches of Canyon Creek. Expected values for
dissolved cadmium concentrations and mass loading are summarized in Table 5.5-1. Estimated
gains or losses hi cadmium concentrations and loads, and their coefficients of variation for
reaches hi Canyon Creek are listed in Table 5.5-5.

The expected values of dissolved cadmium concentrations and loads generally increase as we
progress downstream on Canyon Creek. Exceptions to the general pattern of increasing
cadmium concentrations and loads do occur, however, and are discussed reach by reach within
the segments.

5.5.4.1 CCSegOl through CCSegOS

Sampling locations analyzed within these segments were described above in Section 5.5.2.1.

Cadmium was not detected hi samples collected from sampling location CC2. Sampling location
CC276 is located near the beginning of CCSeg04. The mouth of Gorge Gulch, which drains
CCSeg03, is also near the beginning of CCSeg04. The total expected cadmium loading to
sampling location CC276 from upstream locations in CCSegOl through CCSegOS is 0.1
pounds/day (Appendix C). Accordingly, the expected load arriving at sampling location CC276
is approximately 2 percent of the expected total load arriving at the mouth of Canyon Creek.
Therefore, the fact that a sufficiently large data set was not available in CCSegOl through
CCSegOS to meet criteria of the probabilistic model appears relatively inconsequential. In
summary, the data set used in the probabilistic analysis appears adequate and leaves only
2 percent of the expected load from Canyon Creek that is not allocated to a reach.
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5.5.4.2 CCSeg04

Four of the eight sampling locations from which data were analyzed lie within CCSeg04
(CC276, CC278, CC291, and CC282). The total cadmium load between sampling locations
CC276 and CC278 increases by 0.1 pounds/day, which is equal to the expected load arriving at
CC276 from CCSegOl through CCSegOS. Based on the model, it is expected that essentially all
the cadmium will be hi the dissolved form at the downstream sampling location (CC278) within
this reach. The Heela-Star Mine and Millsite Complex, and Hidden Treasure Mine, among
others, are potential sources that could contribute to the increased loading within this reach of
CCSeg04.

The expected dissolved load increases by 0.3 pounds/day between CC278 and CC291. The
Standard-Mammoth Campbell complex and adit are found in this reach. Nearly all of the
cadmium is expected to be hi the dissolved form.

Dissolved cadmium loading increases by 1 pound/day between sampling locations CC291 and
CC282. The increased loading in this reach correlates well with the increased number of
potential sources. Examples of potential sources are the Frisco Complex, the Black Bear
Complex, and the Gem Complex.

The next downgradient sampling location is CC284 (CCSegOS). Based on evaluation of
CCSeg04 and CC284, the expected gain in the dissolved cadmium load in CCSeg04 is
approximately 1.4 pounds/day.

5.5.4.3 CCSegOS

CCSegOS is the lower part of Canyon Creek and includes Woodland Park. The valley widens
here into a broad depositional floodplain with up to 40 feet of alluvium overlying bedrock in
places.

The only decrease in the expected load as one progresses reach by reach downstream in Canyon
Creek occurs between sampling locations CC282 and CC284, in the upper region of CCSegOS.
The total expected cadmium load is predicted to decrease in this reach by 0.1 pounds/day. In the
upper region of CCSegOS, surface water is lost to groundwater as the valley broadens into a
depositional basin (Barton 2000). The expected or predicted loss in discharge in this reach was
approximately 13 cfs (Table 5.5-2). Even though the dissolved cadmium load decreases in this
reach (because of discharge to groundwater), significant cadmium loading occurred based on the
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expected increase in cadmium concentrations. Potential sources of metals in this reach include
the Canyon Creek floodplain, Gem Mill Site and Gem No. 3.

In the reach between sampling locations CC284 and CC285, the second largest expected increase
hi cadmium loading (1.5 pounds/day) occurred within the seven reaches of Canyon Creek
analyzed here. Modeling predicts that a large percentage (83 percent based on analysis of
CC285) of the cadmium will reside in the dissolved form. However, the percentage of dissolved
cadmium is lower than is found in previous reaches. This occurs because of the higher discharge
rates. Higher discharges tend to suspend more particulates. More particulates result in more
adsorption surfaces which bind with the cadmium. More adsorption surfaces and binding with
cadmium result in more cadmium in particulate form (adsorbed) at the highest discharge rates.
The expected discharge increased by 37 cfs in this reach. The number of potential sources within
CCSegOS are fewer than in CCSeg04 but three sources are contained within this reach, the
Hecla-Star tailings ponds, the SVNRT tailings repository, and the impacted floodplain sediments
are, in aggregate, a very large source. It is believed that groundwater interacts with floodplain
tailings deposits under the Hecla-Star tailings ponds, the repository, and the floodplahi and is
subsequently discharged to the creek.

The largest expected increase in dissolved cadmium concentrations (11.1 u^g/L) occurs in the
reach bracketed by sampling locations CC285 and CC287/288. The expected dissolved
cadmium load increases commensurateiy with the expected dissolved concentration (dissolved
load increases by 2.6 pounds/day). The expected discharge decreased by approximately 22.6 cfs
in this reach. Surface water is lost to groundwater in this reach because of the widening of the
valley and the resulting broad depositional basin. Essentially all of the predicted cadmium load
continues to exist as dissolved cadmium.

Typically, dissolved cadmium accounts for more than 80 percent of the total cadmium
concentrations. Only at the highest discharge rates will the adsorbed or particulate cadmium
concentration or load approach 50 percent of the total cadmium concentration or load. For
example, at the mouth of Canyon Creek (CC288) during the May 1999 high-discharge event, the
particulate cadmium concentration was 53 percent of the total cadmium concentration.
Adsorption modeling indicated that increased pH values (> 1 pH unit) or increased ratios of
adsorption sites/cadmium would be necessary to significantly increase the particulate load at the
expense of the dissolved load.
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5.5.4.4 Concentrations Versus Discharge

Figure 5.5-13 is a log-log regression plot of the dissolved cadmium concentrations versus
discharge. There is a general decrease in cadmium concentrations at sampling location
CC287/288 with increased discharge (a < 0.0001). As one would expect, given that the majority
of the cadmium is in the dissolved phase, there is also a decrease in total cadmium concentrations
with increased discharge rates (plot not shown). The PDF shown as Figure 5.5-15 permits
estimation of the dissolved cadmium concentrations at various discharge rates. Similar PDFs
were developed at the other sampling locations. At all eight sampling locations there was an
expected decrease in dissolved and total cadmium concentrations with increasing discharge rates
(Appendix C).

Ion speciation solubility calculations with the MINTEQA2 geochemical computer code indicated
there were no solid phases controlling cadmium concentrations in surface waters in the Coeur
d'Alene basin and at the mouth of Canyon Creek. Decreasing cadmium concentrations with
increased discharge rates supports this hypothesis by indicating that no solid is dissolving rapidly
enough to achieve equilibrium with these surface waters. Otherwise, the concentrations would
remain relatively constant at different discharge rates. As indicated in the solubility and
adsorption modeling, adsorption is the most likely control on cadmium concentrations.
Accordingly, mechanistic modeling supports conclusions inferred from the PDFs. This indicates
the potential of the probabilistic approach to elucidate important mechanisms in addition to
making estimations of concentrations, loads, and data uncertainties.

5.6 SEDIMENT FATE AND TRANSPORT

Brief summaries of sediment transport processes active in the watershed are presented in this
section, followed by descriptions of sediment sources and transport processes observed in each
segment.

5.6.1 Sediment Transport Processes

The physical processes of rain falling on soil, runoff from snowmelt or precipitation, channel
bank and bed erosion, or mass movement incorporates sediment into streams of water. Water in
streams transports, deposits, and sorts the delivered sediment based on the stream energy,
discharge, and size and quantity of sediment.
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Sediment transport by streams is a natural process; however, human activities such as mining,,
logging, road building, urbanisation, or land clearing can significantly increase the rate at which
sediment transport occurs^ For instance, land clearing exposes soil and rock that may be subject
to erosion. Further, this disturbance may decrease the amount of water storage in the soil,
increasing runoff rates and providing additional surface water and energy for sediment transport.

The rate at which sediment passes through a cross section of a stream system is referred to as the
sediment yield. This annual sediment yield may be broken down into components that describe
the method of transport, suspended load and bedload. Suspended load consists of particles small
and light enough to be carried downstream in suspension by shear and eddy forces in the water
column. Bedioad consists of larger and heavier particles that move downstream by rolling,
sliding or hopping on the channel bed (Dunne and Leopold 1978).

Sediment transport (particulate metal loading) occurs at even the smallest of stream channel
discharge but the majority of movement occurs during moderate to high discharge when shear
forces are greatest (Leopold et al, 1992). High-flow periods usually occur hi the spring as a
result of precipitation and snowmelt but can occur in midwinter for the same reasons. Physical
erosion of riverbanks and channels during high-flow events causes particulate forms of metais to
reenter the river and be transported. There is a propensity for increased erosion during high-flow
events and following high-flow events when river banks are saturated and the river stage
decreases and a propensity for sediment deposition as river stage decreases. Upon entering
Canyon Creek, dissolved and particulate metals are transported downstream. In general, where
the creek widens into fioodplains there is a tendency for surface water to discharge dissolved
metals to groundwater and deposit suspended sediment onto the streambed.

As suspended or bedload particles are transported by the river system, there is a possibility that
metals will desorb from the sediments and enter the river in the dissolved phase. Furthermore,
metals may enter the river from riverbank porewater. During high-flow events, riverbanks and
adjacent floodplain areas store water. The stored pore water can increase in concentration as
metals desorb from sediments or as precipitated solid phases and minerals dissolve. As the
waters subside, these dissolved metals reenter the river system and are transported.

Sediment derived in Canyon Creek is transported through the system and into the South Fork.
Sediment sources in Canyon Creek are rock debris situated adjacent to channels, channel bed
sediment, bank erosion, and road drainage. Based on USGS sediment transport and stream
discharge data, approximately 1,400 tons of sediment were transported out of Canyon Creek in
water year 1999 (USGS 2000): approximately 60 percent as fines, 37 percent as sand, and
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3 percent as bedload. Based on estimates of historical surface water and sediment discharge, this
was below average for the period 1990 to 1999.

Suspended sediment and bedload samples were not analyzed for total metals; therefore mass
loading was estimated from total and dissolved surface water data as described in Sections 5.3
through 5.5.

5.6.2 Segment Descriptions

CCSegOl has approximately 12,000 feet (2.3 miles) of mapped channel. Through this segment
Canyon Creek flows through a broad valley bottom more than 200 feet wide. The valley bottom
is vegetated with conifers throughout the reach. Significant sediment sources were not identified
in this segment; however, likely minor sediment sources in this segment include remobilization
of channel bed sediment and bank erosion. Data were not available on soil and sediment metals
concentrations.

CCSeg02 has approximately 6,000 feet (1.1 miles) of mapped channel. The channel through this
segment is constrained by roads and hillslopes. Several rock debris deposits on the hillslopes
surrounding and adjacent to Canyon Creek are likely sources of sediment in this segment.
Additional sources are remobilization of channel bed sediment. Metals concentrations in
floodplain sediment samples exceeded screening levels for lead and silver.

CCSegOS, Gorge Gulch, has approximately 7,000 feet (1.3 miles) of mapped channel. The
channel slope ranges from 10 to 30 percent. The high gradient of this channel likely provides
efficient transport of sediment supplied to the channel. The channel through this segment is
confined by steep valley walls with several deposits of rock debris located adjacent to the ravine
bottom. Numerous logging and other dirt roads cross the hillslopes surrounding the channel.
Sediment sources in this segment include remobilization of channel bed sediment, sediment
derived from rock waste piles, and sediment derived from road drainage. Metals concentrations
in floodplain soil samples exceeded screening levels for cadmium, copper, iron, lead, and zinc.

CCSeg04 has approximately 19,000 feet (3.6 miles) of mapped channel. Channel slope varies
from 1 to 10 percent. The majority of past mining and milling activities occurred within this
segment. Numerous piles of rock, tailings, and soil debris have been placed near or adjacent to
channels or in other potentially unstable areas. The entire length of Canyon Creek in this
segment is constrained to a relatively narrow valley by steep hillslopes, roads and dikes. Little
lateral migration of Canyon Creek occurs in this segment. Logging and other dirt roads cross the
hillslopes; drainage and sediment generated from these roads flow into Canyon Creek. Likely
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sediment sources include minor bank erosion, tailings, remobilization of channel bed sediment,
rockfall, road drainage, and soil and rock deposits scattered throughout the segment. This
segment is mostly erosional, with few depositional areas. Metals concentrations in floodplain
sediment samples exceeded screening levels for antimony, arsenic, cadmium, copper, iron, lead,
mercury, silver, and zinc.

CCSegOS has approximately 17,000 linear feet (3.2 miles) of mapped channel. The channel
slope is relatively constant, ranging from 1 to 4 percent with slightly higher slope in the upper
reaches. Little mining or milling activities have been conducted in this segment; however,
tailings and other sediment from upstream mining and milling operations have been deposited in
the floodplain around Woodland Park. Tailings dams 200 to 300 feet wide currently contain
tailings deposits in the floodplain around and upstream of Woodland Park. Rehabilitation work,
including channel stabilization measures, has been completed throughout this segment. Based on
aerial photograph and topographic map interpretation, the major source of suspended sediment,
and dissolved metals in surface water, hi this segment appears to be mobilization of channel bed
sediment. Metals concentrations in floodplain soil and sediment samples exceeded screening
levels for ail ten COPCs. Metals in depositional floodplain sediments in this segment will be
remobilized into the water column and moved downstream into the South Fork during high-flow
discharge events as both suspended sediment and dissolved metals in surface water.

5.6.3 Summary of Sediment Transport

Approximately 1,400 tons, or 62 tons per square mile, of sediment was transported from Canyon
Creek to the South Fork Coeur d'AIene River in water year 1999. Sediment sources occur in all
five segments. Based on interpretation of aerial photographs from 1984,1991, and 1998, the
majority of the sediment supplied to the creek appears to originate hi Segments CCSegOS
through CCSegOS. Large rock and soil deposits are positioned adjacent to the stream channel
and on hillslopes, which drain to the stream in CCSegOS and CCSeg04. Lateral migration of the
channel has been observed in the historical aerial photographs in CCSeg04 and CCSegOS.
Channelization, bed controls, deposition pools, and configuring rock and soil deposits away from
the channel have previously been used in these segments to reduce the sediment yield of the
basin. These efforts have likely reduced the sediment load. The sediment yield has also
presumably been reduced through time since discharging mine-related debris directly into the
channel has ceased.

Suspended sediment and bedioad samples were not analyzed for total metals; therefore, mass
loading was estimated from total and dissolved surface water data as described in Sections 5.3
through 5.5. Floodplain soil and sediment samples, representative of suspended sediment
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deposited during low-flow events, were analyzed for total metals. Metals concentrations in
floodplain soil and sediment samples exceeded screening levels in CCSeg02 through CCSegOS.
Metals in depositional floodplain sediments will be remobilized into the water column, moved
downstream, and eventually enter the South Fork during high-flow discharge events as both
suspended sediment and dissolved metals in surface water.

5.7 SUMMARY OF FATE AND TRANSPORT

The probabilistic model was used to quantify and summarize the available data and to estimate
metals concentrations in surface water and mass loading to Canyon Creek. Sediment transport
was evaluated using USGS suspended and bedload sediment discharge data and measured
floodplain soil and sediment data. Results are summarized in this section.

Surface water discharge, metals concentrations (total and dissolved), and mass loading data were
analyzed using lognormal probability density functions at eight separate sampling locations in
Canyon Creek. Only results for cadmium, lead, and zinc were analyzed. Regressions were
developed for total and dissolved concentrations versus discharge to quantify and identify trends
in concentrations and mass loading with changing discharge rates. The percentages of dissolved
and particulate forms of metals were computed from the estimated expected values predicted by
the model.

Results of the probabilistic modeling indicate:

• The expected value of the dissolved zinc concentration at CC2 (approximately
26 |ig/L) is less than the screening level of 42 ug/L. At the next downgradient
sampling location (CC276), the estimated value (approximately 122 ug/L)
exceeds the screening level. The screening level is exceeded at all subsequent
sampling locations. The highest estimated expected value of the dissolved zinc
concentration (2,996 ug/L) is approximately 70 times the screening level.

• Expected values of cadmium, lead, and zinc concentrations exceeded screening
levels in CCSegOS through CCSegOS. Expected metal concentrations are
compared with screening levels for each of the eight sampling locations in
Figures 5.7-1 through 5.7-6.

• The expected value of the dissolved zinc load at the first sampling location (CC2
above Burke) is approximately 0.3 percent of the estimated load arriving at the
mouth of Canyon Creek. The expected value of the dissolved zinc load
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(2 pounds/day) at CC2 is less than the 10th percentile TMDL (3.79 pounds/day).
At sampling location CC278 the expected value of the dissolved zinc load (34
pounds/day) exceeds fee TMDL at the 90th percentile (25.9 pounds/day).

• Expected values of cadmium, lead, and zinc mass loading exceeded TMDLs in
CCSeg03 through CCSegOS.

• CCSeg04 is estimated to contribute approximately 220 pounds/day to the
dissolved zinc loading. CCSegOS is estimated to contribute approximately 329
pounds/day to the dissolved zinc loading.

• The estimated expected values of discharge, dissolved zinc and cadmium and total
lead concentrations, and loads generally increased with increasing distance
downstream (Figures 5.7-7 through 5.7-9 and Table 5.7-1).

• The estimated dissolved zinc load at the mouth of Canyon Creek (556 pounds/
day) is more than 20 times the TMDL at the 90th percentile.

• Lead tends to be associated with the particulate phase, while cadmium and zinc
tend to be in the dissolved phase.

• Major source areas identified in the watershed are listed in Table 5.7-2,
Identification of major source areas was primarily based on the estimated
contributions of sites to dissolved zinc loading in surface water of the Coeur
d'Alene River basin. The identification process and backup documentation is
presented in Draft Technical Memorandum No. 1: Candidate Alternatives and
Typical Conceptual Designs, Coeur d'Alene Basin Feasibility Study (URSG and
CH2M HILL 2000).
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Probabilistic Modeling Results for Discharge at CC287/288
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Probabilistic Modeling Results for Dissolved Zinc Concentrations at CC287/288
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Dissolved Zinc Concentrations versus Discharge at CC287/288
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Probabilistic Modeling Results for Total Lead Concentrations at CC287/288
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Probabilistic Modeling Results for Total Lead Mass Loading at CC287/288

* CC288 tPb Load Data, EV=80.4 Ibs/day CV=5.32
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Probabilistic Modeling Results for Dissolved Cadmium Concentrations at CC287/288

* CC288 dCd Cone. Data, EV=23 ug/L CV=.97
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Probabilistic Modeling Results for Dissolved Cadmium Mass Loading at CC287/288

» CC288 dCd Load Data, EV=11 Ibs/day CV=5.58
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Dissolved Cadmium Concentrations Versus Discharge at CC287/288
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Figure 5.7-2
Canyon Creek Watershed
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Total Lead Concentrations
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Figure 5.7-3
Canyon Creek Watershed
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Figure 5.7-4
Canyon Creek Watershed

Estimated Expected Values for
Dissolved Cadmium Mass Loading
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Figure 5.7-5
Canyon Creek Watershed
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Figure 5.7-6
Canyon Creek Watershed

Estimated Expected Values of
Dissolved Lead Concentrations
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Estimated Expected Values of Discharge and Dissolved Cadmium Concentration and Mass Loading
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Estimated Expected Values for Discharge and Total Lead and Mass Loading
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Table 5.5-1
Summary of Estimated Values for Discharge, Metals Concentrations, and

Metals Mass Loading* in Canyon Creek

; Sampling!;:
. Location
Screening
Level or
TDML^

CC2

CC276

CC278

CC291

CC282

CC284

CC285

CC2S7/2884

Concentration (jig/JL.) .
Dissolved:̂
Cadmium

0.38

NA

0.68
(0.23)
2.5

(0.67)
3.9

(0.51)
7,1

(0,55)
8.4

(0.51)
10.8

(0.85)
21.9

(0.74)

Tojai ;
Lead'

15

3.21
(1,57)
1L9

(1.53)
13.3
(0.4)
20.4

(0.349)
114
(1,8)
72.6

(1.46)
213

(2.45)
174

(1.99)

Dissolved
••~:-itecr-T

42

26.2
(0.429)
122.4
(1-41)
378

(0.67)
650

(0.65)
1099
(0.52)
1368
(0.56)
1463
(0-8)
2996
(0.71)

_ Mass Loading (pounds/day)
DissolvM
Cadmium

0.297

NA

0.1
(0.73)

0.2
(0.58)
0.5

(0,67)
1.5

(0.71)
1.4

(0.81)
2.9

(1,1)
5.5

(1.2)

Total
Lead
0.478

0.434
(4.08)

1.2
(2.16)

1.5
(0.83)
3.01

(1.04)
40.1

(3.46)
13.4

(1.99)
98.1

(5.08)
48.6

(3.14)

Dissolved
--'• Ztoc

25.9

2.0
(0.612)

8.2
(1.29)

34
(1.06)
74.7

(0.57)
238.8
(0.77)
227.2
(0.70)
400

(0,82)
556

(0.67)

Discharge
fcfirt -
NA

21,2
(1.56)
19.6

(0.88)
26,3

(1.13)
31.9

(1,23)
52

(0.96)
39

(2.68)
76,0
(1.4)
53.4

(1.15)

* Summary tables with all modeling results are included in Appendix C.
b TMDLs are based on the 90* percentile,
c Dissolved mass loading value; the TMDL for total lead was obtained by multiplying a translator to convert to a
total lead load as described in text.
dVahies calculated from data combined for locations CC287 and CC28S.
Values in parentheses are coefficients of variation.

Notes:
u.g/L - micrograms per liter
cfs - cubic feet per second
bold - indicates exceedance of screening level or TMDL

W:\027QQ\0106.G12\CSM Unit Jttjpper Watersheds\Canyon\Section S.wpd
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Table 5.5-2
Estimated Gains or Losses in Discharge

.:;•;-•'»;•:• Reach'. - .. . ,,.'^
(Number of Samples) "*' '"'-V

CC2 (36)and CC276

CC276(41)andCC278

CC278 (38) and CC291

CC291 (35) and CC282

CC282 (23) and CC284

CC284 (42) and C 285

CC285 (38) and CC287/288

Estimated Gain or Loss
-;-•:-•-•>-•• -'-Onift)"""""":""^;"

-1.6

6.7

5.60

20.1

-13

37

-22.6

Coefficient of Variation (CV)
(1^ = 0.9)

11.9

2.4

3.2

1.1

4.9

1.3

2.6

Note:
cfs - cubic feet per second

W:\02700\0106.012\CSM Unit 1 \Upper Watersheds\Canyon\Section S.wpd
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Table 5.5-3
Estimated Gains or Losses for Dissolved Zinc

Concentrations and Loads

Reach
CC2(36)to
CC276

CC276(4I)to
CC278

CC27S (38) to
CC291

CC291 (35) and
CC282

CC282(23)to
CC284

CC2S4(42)to
CC285

CC285 (38) to
CC287/CC28S

Estimated
Gain Or Loss In
Concentration

Of
Dissolved Zinc

0»g^)
96.2

255.6

272

449

269

95

1,533

Estimated
Coefficient Of

Variation (CV) For
Dissolved Zinc

(P^j = 0.9>

1.7

0,5

0.8

0.6

1.3

6.2

0.8

Estimated
Gain Or Loss In
The Dissolved

Zinc Load
(Pounds/Day)

6.2

25.8

40.7

164.1

-Ii.6

172.8

156

Estimated
Coefficient Of

Variation (CV) For
Dissolved Zinc Load

(P^ = 0.9)

1.5

1.0

0.5

0.9

6.9

1.1

1.0

Note:
- micrograms per liter

W:\02700WI06.012\CSM Unit IXUpper Watersheds\Canyon\Section S.wpd
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Table 5.5-4
Estimated Gains or Losses for Total Lead

Concentrations and Load

Reach

CC2to
CC276

CC276 to
CC278

CC278 to
CC291

CC291 to
CC282

CC282 to
CC284

CC284 to
CC285

CC285 to
CC287/288

Estimated
Gain Or Loss In

Total Concentration
Of Lead
(ug/L)

8.69

1.4

7.1

93.6

-41:4

140.4

-39

Estimated
Coefficient Of

Variation (CV) For
Total Lead

Concentration

1.6

9.7

0.5

2.1

2.9

3.1

6.6

Estimated
Gain Or Loss In
The Total Lead

Load
(Pounds/Day)

0.766

0.3

1.51

37.1

-26.7

84.7

-49.5

Estimated
Coefficient Of

Variation (CV) For
Total Lead Load

1.6

5.2

1.4

3.7

4.3

5.6

7.4

Note:
ug/L - micrograms per liter

W:\02700\0106.012\CSM Unit UUpper Watersheds\Canyon\Section S.wpd
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Table 5.5-5
Expected Gains or Losses for Dissolved Cadmium

Concentrations and Loads

Reach

CC276to
CC27S

CC278to
CC291

CC291 to
CC2S2

CC282 to
CC284

CC284 to
CC285

CC285 to
CC287/288

Expected
Gain Or Loss In

Dissolved Cadmium
Oig^)

1.82

1.40

3,2

1.3

2.4

11. 1

Estimated
Coefficient Of '_.

Variation (CV) For
Dissolved Cadmium

0.8

0.6

0.7

1.4

2.4

0.8

Expected
Gain Or Loss IB

Disserved Cadmium
Load

(Pounds/Day)

0.1

0.3

1.0

-0,1

1.5

2.6

Estimated
Coefficient Of

Variation (CV) For
Dissolved Cadmium

- Load

0.6

0.8

0.8

5.0

1.5

1.5

Note;
- micrograms per liter
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Table 5.7-1
Estimated Gain or Loss of Dissolved Cadmium, Total Lead, and Dissolved Zinc Loads

-, Estimated oain or
- -

CC2 to CC276 NA 0.766 6.2
CC276 to CC278 0.1 0.3 25.8
CC278 to CC291 0.3 1.51 40.7
CC291 to CC282 1.0 37.1 164.1
CC282 to CC284 -0.1 -26.7 -11.6
CC284 to CC285 1.5 84.7 172.8
CC285 to CC287/288 2.6 -49.5 156

NA - not available.
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Table 5.7-2
Potential Major Source Areas in Canyon Creek Watershed

CC2toCC276

CC276toCC278

CC27StoCC291

CC291 to CC282

CC282 to CC284

CC284toCC285

CC285toCC287

CC287 to CC288

H &'.'> ilxKaffoa: Description : iJ^sS
Burke

Burke to Mace

Mace to Gem

Gem

Gem to Upper Woodland Park

Upper Woodland Park to Mid-
WoodJand Park

Mid- Woodland Park to Lower
Woodland Park

Lower Woodland Park to South
Fork Coeur d'Alene River

; ^V^-AssoclatedJfeBree:Areasl*'£f
Hercules No. 5
Tiger Poorman Mine

Hecia-Star Mine and Mill Complex
Hidden Treasure Mine

Standard Mammoth No. 4
Standard-Mammoth Campbell
Complex and Adit

Frisco Millsite
Black Bear Millsite
Frisco No. 3
Black Bear No. 4
Black Bear Fraction
Tamarack No. 7 (1200 Level)

Canyon Creek Floodplain
Gem Mill Site
Gem No. 3

Hecla-Star Tailings Ponds
Canyon Creek Impacted Floodplain
and Riparian

Canyon Creek Impacted Floodplain
and Riparian

Canyon Creek Impacted Floodplain
and Riparian
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Data Source References

Data Source
References*

2

3

4

5

6

7

Data Source Name
URSFSPANos. 1,2,
and 3

URS FSPA No. 4

MFC Historical Data
Spring 1991

MFG Historical Data
Fall 1991

EPA/Box Historical
Data

IDEQ Historical Data

Data Source Description
Fall 1997: Low Flow and Sediment
Sampling

Spring 1998: High Flow Sampling

Spring 1991: High Flow Sampling

Fall 1991: Low Flow Sampling

Superfund Site Groundwater and
Surface Water Data

IDEQ Water Quality Data

" ' . . .,••:" ,. ;.- :-'. , j > . - . '••• .... j,: Jieferehce "•' ;';',;.:;i> v,r ' - - - - ' ' ' ' ;} :,\^}' '-
URS Greiner Inc. 1997. Field Sampling Plan Addendum 1 Sediment Coring in the
Lower Coeur d'Alene River Basin, Including Lateral Lakes and River Floodplains
URS Greiner Inc. 1997. Field Sampling Plan Addendum 2 Adit Drainage, Seep and
Creek Surface Water Sampling
URS Greiner Inc. 1997. Field Sampling Plan Addendum 3 Sediment Sampling Survey
in the South Fork of the Coeur d'Alene River, Canyon Creek, and Nine-Mile Creek
URS Greiner Inc. 1998. Field Sampling Plan Addendum 4 Adit Drainage, Seep and
Creek Surface Water Sampling; Spring 1998 High Flow Event
McCuIley, Frick & Gillman, Inc. 1991. Upstream Surface Water Sampling Program
Spring 1991 High Flow Event, South Fork Coeur d'Alene River Basin above Bunker Hill
Superfund Site: Tables 1 and 2
McCuIley, Frick & Gillman, Inc. 1992. Upstream Surface Water Sampling Program Fall
1991 Low Flow Event, South Fork Coeur d'Alene River Basin above Bunker Hill
Superfund Site: Tables 1 and 2
CH2MH111. 1997. Location of Wells and Surface Water Sites, Bunker Hill Superfund
Site. Fax Transmission of Map August 1 1, 1998
Environmental Protection Agency. 1998. E-mail from Ben Cope July 15, 1998. Subject:
2 Datasets File Attached: BOXDATA.WK4
Idaho Department of Environmental Quality. 1998. Assortment of files from Glen Pettit
for water years 1993 through 1996
Idaho Department of Environmental Quality. 1998. E-mail from Glen Pettit October 6,
1 998 Subject: DEQ Water Quality Data Files Attached: 1 998 trend Samples.xls, 1 997
trend Samples.xls
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Data Source References (Continued)

Data Source
References*

8

10

11

12

13

Data Source Name
EPA/NPDES Historical
Data

URSFSPANo.5

URS FSPA No. 8

Historical Oroundwater
Data from MFC
Historical Data from US
Forest Service, Idaho
Geological Survey and
others

Data Source Description
Water Quality based on NPDES
Program

Common Use Areas Sampling

Source Area Sampling

1997 Annual Groundwater Data
Report Woodland Park
Historical Data on Inactive Mine
Sites USFS, IGS and CCJM, 1994-
1997, Prichard Creek, Pine Creek
and Summit Mining District

. • . .Reference1/-,, ;!"..' *', ..'•• ; ";. i -\. '.
Environmental Protection Agency. 1998. E-mail from Ben Cope August 11,
1998/September2, 1998. Subject: Better PCS Data Files/Smelterville. Attached:
PCS2.WK4, PCSREQ.698/TMT-PLAN.XLS
Environmental Protection Agency. 1998, E-mail from Ben Cope August 5, 1998.
Subject; State of Idaho Lat/Longs File Attached: PAT.DBF
Environmental Protection Agency. 1998. E-mail from Ben Cope July 15, 1998. Subject:
2 Datasets File Attached: PCSDATA.WK4
URS Greiner Inc. 1 998. Field Sampling Plan Addendum 5 Common Use Areas: Upland
Common Use Areas and Lower Basin Recreational Beaches; Sediment/Soil, Surface
Water, and Drinking Water Supply Characterization
URS Greiner Inc. 1998, Field Sampling Plan Addendum 8 Tier 2 Source Area
Characterization Field Sampling Plan
McCulley, Frick & Gillrnan. 1998. 1997 Annual Groundwater Data Report Woodland
Park
Mackey K, Yarbrough, S.L. 1995. Draft Removal Preliminary Assessment Report Pine
Creek Millsites, Coeur d'Alene District, Idaho, Contract No. 1 422-N65 1 -C4-3049
Idaho Geological Survey. 1 999. Site Inspection Report for the Abandoned and Inactive
Mines in Idaho on U.S. Forest Service Lands (Region 1), Idaho Panhandle National
Forest Vol. I, Prichard Creek and Eagle Creek Drainages
Idaho Geological Survey. 1999. Site Inspection Report for the Abandoned and Inactive
Mines in Idaho on U.S. Forest Service Lands (Region 1), Idaho Panhandle National
Forest Vol. HI, Coeur d'Alene River Drainage Surrounding the Coeur d'Alene Mining
District (Excluding the Prichard Creek and Eagle Creek Drainages)
Idaho Geological Survey. 1 999. Site Inspection Report for the Abandoned and Inactive
Mines in Idaho on U.S. Forest Service Lands (Region 1), Idaho Panhandle National
Forest Vol. IV, Prichard Creek and Eagle Creek Drainages
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Data Source References (Continued)

Data Source
References*

13

14

15

16

Data Source Name
Historical Data from US
Forest Service, Idaho
Geological Survey and
others (continued)

Historical Sediment
Core Data: University
of Idaho (Thesis papers)

URSFSPANo.9

Historical Sediment
Data

Data Source Description

Historical Lateral Lakes Sediment
Data from F. Rabbi and M.L.
Hoffman

Source Area Characterization; Field
XRF Data

Electronic Data compiled by USGS

• .•;• -:' * . • :• '! ' v , ; V *" ; .»: ̂ : ;ReferMcr ---^H^'r^. ;-':: '. v:?;- . '%:K--"
Idaho Geological Survey. 1999. Site Inspection Report for the Abandoned and Inactive
Mines in Idaho on U.S. Forest Service Lands (Region 1), Idaho Panhandle National
Forest Vol. V, Coeur d'Alene River Drainage Surrounding the Coeur d'Alene Mining
District (Excluding the Prichard Creek and Eagle Creek Drainages) Part 2 Secondary
Properties
US Forest Service. 1995. Pilot Inventory of Inactive and Abandoned Mine Lands, East
Fork Pine Creek Watershed, Shoshone County, Idaho
Characterization of Heavy Metal Contamination in Two Lateral Lakes of the Lower
Coeur d'Alene River Valley, A thesis by M.L. Hoffmann, May 1995
Trace Element Geochemistry of Bottom Sediments and Waters from the Lateral Lakes of
Coeur d'Alene River, A Dissertation by F. Rabbi, May 1994
CH2M Hill and URS Greiner. 1998. Field Sampling Plan Addendum 9 Delineation of
Contaminant Source Areas in the Coeur d'Alene Basin using Survey and Hyperspectral
Imaging Techniques
U.S. Geological Survey. 1992. Effect of Mining-Related Activities on the Sediment-
Trace Element Geochemistry of Lake Coeue d'Alene, Idaho, USA-Part 1 : Surface
Sediments, USGS Open-File Report 92-109, Prepared by A.J. Horowitz, K.A. Elrick,
and R.B. Cook
US Geological Survey. 2000. Chemical Analyses of Metal-Enriched Sediments, Coeur
d'Alene Drainage Basin, Idaho: Sampling, Analytical Methods, and Results. Draft.
October 13, 2000. Prepared by S.E. Box, A. A. Bookstrom, M. Ikramuddin, and J.
Lindsey. Samples collected from 1993 to 1998.

W:\02700\0106.012\CSM Unit 1 \Upper Watersheds\Canyon\Attachment I Data Source References
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Data Source References (Continued)

Data Source
References*

17

18

22

23

24

25

28

Data Source Name
USGS Spokane River
Basin Sediment
Samples

USGS Snomelt Surface
Water Data

MFC Report on Union
Pacific Railroad Right-
of-Way Soil Sampling
URSFSPANo. 11A

URSFSPANo. 15

URSFSPANo. 18

USGS National Water
Quality Assessment
database

Data Source Description
Surface Sediment Samples Collected
by USGS in the Spokane River
Basin

Surface Water Data from 1999
Snomelt Runoff Hydrograph

Surface and Subsurface Soil Lead
Data

Source Area Groundwater and
Surface Water Sampling
Common Use Area
Sampling — Spokane River
Depositional and Common Use Area
Sediment Sampling - Spokane River

Surface water data for sampling
location NF50 at Enaville, Idaho

< -, l!t . •, '••'/ •> Reference',,. •,, • ' • • vi > '.'.-.' ; , . - . ' , . $•,, ',*. v'> I .:
Environmental Protection Agency. 1999, Data Validation Memorandum and Attached
Table from Laura Castrilli to Mary Jane Nearman dated June 9, 1 999. Subject: Coeur
d'AIene (Bunker Hill) Spokane River Basin Surface Sample Samples, USGS Metals
Analysis, <63 urn fraction, Data Validation, Samples SRH7-SRH30
USGS. 1999. USGS WY99.xls Spreadsheet dowloaded from USGS (Coeur d'AIene
Office) ftp site
USGS. 2000. Concentrations and Loads of Cadmium, Lead and Zinc Measured near the
Peak of the 1999 Snomelt Runoff Hydrograph at 42 Stations, Coeur d'AIene River Basin
Idaho
USGS. 2000. Concentrations and Loads of Cadmium, Lead and Zinc Measured on the
Ascending and Descending Limbs of the 1999 Snomelt Runoff Hydrograph at Nine
Stations, Coeur d'AIene River Basin Idaho
MFG. 1997. Union Pacific Railroad Wallace Branch, Rails to Trails Conversion, Right-
of-Way Soil Sampling, Summary and Interpretation of Data. McCulley, Frick and
Oilman, Inc. March 14, 1997
URS Greiner Inc. 1999. Field Sampling Plan Addendum 1 1 A Tier 2 Source Area
Characterization
URS Greiner Inc. 1999. Field Sampling Plan Addendum 15 Spokane River - Washington
State Common Use Area Sediment Characterization
URS Greiner Inc. 2001. Final Field Sampling Plan Addendum No. 18, Fall 2000 Field
Screening of Sediment in Spokane River Depositional Areas, Summary of Results.
Revision 1. January 2001
USGS. 2001. USGS National Water Quality Assessment database:
http://infotrek.er.usgs.gov/pls/nawqa/nawqa.wwvjnain.gQhome. Data retrieved on
August 2, 2001 for station 12413000, NF Coeur d'AIene River at Enaville, Idaho

"Reference Number is the sequential number used as cross reference to associate chemical results in data summary tables with specific data collection efforts.
WY)27i 0!2\CSM Unit l\Up'perWaic«heds\Cany«i\Atl«:hm«it 1 Data Source References
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ABBREVIATIONS USED IN DATA SUMMARY TABLE

LOCATION TYPES:

AD adit
BH borehole
FP flood plain
OS ground surface/near surface
HA hand auger boring
LK lake/pond/open reservoir
OF outfall/discharge
RV river/stream
SP stockpile
TL tailings pile

QUALIFIERS:

U Analyte was not detected above the reported detection limit
J Estimated concentration

DATA SOURCE REFERENCES:

Data source references listed in Attachment 1 are shown in the data summary tables in the "Ref
column.
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Data Summary I able Boxed Sample Results Exce
Canyon Creek - Segment CCSegOl Screening Level By More T

Location Depth
Location Type Rcf Date In Feet

Surface Water - Total Metals (ug/1)
CC272 RV 2 11/10/1997
CC289 RV 3 05/15/1998
CCR02 OF 8 03/24/1998
CC8226 AD 13 -
CC8227 AD 13 -
CC8228 AD 13 — .
CC825I AD 13 - ,

Surface Water - Dissolved Metals (ug/1)
CC272 RV 2 11/10/1997
CC289 RV 3 05/15/1998
CC8226 AD 13 -
CC8227 AD 13 -
CC8228 AD 13 -
CC825I AD 13 -

ed Shaded Sample Results Exceed Screening
han IX Level By More Than 10X

1 Shaded Results With (*) Exceed
Screening Level By More Than IflOX

Antimony Arsenic Cadmium Copper Iron Lead Manganese Mercury Silver Zinc

0.19 U 0.16 U 0.069 U | 1.7 j| 5U 0.79
0.5 U 1U O.I U 3U 22.4 U 0.5
45 U 40 U 2 U 3 U 25 U

29 U 3U 35 U 12 U 15 U
29 U 3U 35 U 22 15 U
29 U 3D | 41 | 12 U 15 U
29 U | 4| 35 U 12 U 6.5

0,5 U 0.1 U 0.04 U 1.5 10 U 0.58
0.5 U 1U 0.1 U 3U 20 U 0.5 U

2.3 U 8U 4.1
2.3 U 8 U 4.2
2.3 U 8 U 3.7 U
2.3 U 8U 3.7 U

1U O.I U 0.22 U 13.3 U
5 U 0.2 U 0.3 U 6.2

2 0.2 U 4 U 5.4
2 U 5 U 3 U
2U 5 U 3U
2U 5U | 32

4 5 U 3 U

ID 0.2 U 0.03 U 10.1
5U 0,2 U 0.3 U 5.4

2 2 .5U
2 U 2,5 U

2 2.5 U
6 2.5 U

July 24, 2001 Page 1



Data Summary Table
Canyon Creek - segment CCSegOZ

Boxed Sample Results Exceed
Screening Level By More Than IX

Location
Location Type Ref Date

Depth
In Feet Antimony

Shaded Sample Results Exceed Screening
Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Arsenic Cadmium Copper Iron Lead Manganese Mercury Silver Zinc
Surface Soil (mg/kg)
CCH 190
C C 1 I I 9 1
CC11192
CCI243
CC1244
CC1245
CCI246
CCI247
CC1248
CC1249
CCI251
CC1252
CC1293
CC8285

FP
FP
FP
OS
OS
GS
OS
OS
GS
OS
GS
OS
OS
TL

16
16
16
15
15
15
15
15
15
15
15
15
15
13

10/03/1998
10/10/1998
10/10/1998
10/10/1998
10/10/1998
10/10/1998
10/10/1998
10/10/1998
10/13/1998
10/02/1998

11.1
9.1
9,6

85 U

4
6.5
1.4

0.276
1.51

0.522
16.7
1.24

0.399

0.433
8.75
1.62

1.6

Subsurface Soil
CC402
CC402
CC402

MW
MW
MW

(mg/kg)
11 10/27/1998 5 |
11 10/27/1998 10
11 10/27/1998 25

38.6 |
1.4 U
1.2 U

24.5 J
32.9 J
13.2 J

| 12-5 J|
1.2 J

0.35 UJ

73.1
52.8
23.2

17300
15400
11800
4430

2660
43800
12000
8010

17600

59

97.9 J
I4.4J
19.8 J

18000

16200J [_
10000 J
15800J

6.49

238000
120000

| 2550

63

12400]
90.5
23.6

999
681

1310

1200

980 J
101 J
534 J

2.1
0.06 UJ
0.06 UJ

20.4

Sediment (mg/kg)
CCI250 OS 15 10/12/1998
CC707 TP 2 01/16/1998 0.5 1.
CC708 TP 2 01/16/1998 0 1.
CC708 TP 2 01/16/1998 0

Groundwater - Total Metals (ug/1)
CC402 MW 11 12/03/1998 20 1.
CC402 MW 23 12/05/1999 20 :2

Groundwater - Dissolved Metals (ug/1)
CC402 MW U 12/03/1998 20 0.9
CC402 MW 23 12/05/1999 20 2

2.85 1 12000 304
1J '3 .6 0.52 J 25,5 11600 88
7J 4.5 11700 160

0.65 J | 32.5 |

6J 2.2 3j| 0.51 J 6.9 U 0.44 J 3
U 4.5 0.5 U 5 U 25 U 0.5 U

3J 2 | 2.9 j| 0.087 U 21.5 U 6.13 J 4
U 4.2 0.5 U 5 U 25 U 0.5 U

i
257

428 0.13 1 | 347 JJ 220
665,, 0.09 U 162

' 0.57 J

.4U 0.2 U 4.5 U | 610
5 U 0.2 U 5 U 5 U

6U 0.2 U 4.5 U | 510 j|
5U 0.2 U 5U 5U
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Data Summary Table Boxed Sample Results Exce
Canyon Creek - Segment CCSeg02 Screening Level By More T

Location Depth
Location Type Ref Date In Feet
(Surface Water - Total Metals (ug/1)
CCI RV 4 05/17/1991
CCI RV 5 10/05/1991
CC2 RV 4 05/18(1991
CC2 RV 5 10/05/1991
CC2 RV 5 10/05/1991
CC2 RV 7 10/27/1993
CC2 RV 7 11/30/1993
CC2 RV 7 12/17/1993
CC2 RV 7 01/20/1994
CC2 RV 7 02/18/1994
CC2 RV 7 03/08/1994
CC2 RV 7 03/23/1994
CC2 RV 7 04/07/1994
CC2 RV 7 04/19/1994
CC2 RV 7 05/04/1994
CC2 RV 7 05/19/1994
CC2 RV 7 06/08/1994
CC2 RV 7 06/23/1994
CC2 RV 7 07/25/1994
CC2 RV 7 08/16/1994
CC2 RV 7 09/13/1994
CC2 RV 7 10/06/1994
CC2 RV 7 11/16/1994
CC2 RV 7 12/13/1994
CC2 RV 7 01/10/1995
CC2 RV 7 02/09/1995
CC2 RV 7 03/OS/1995
CC2 RV 7 03/22/1995
CC2 RV 7 04/12/1995
CC2 RV 7 04/25/1995
CC2 RV 7 05/10/1995
CC2 RV 7 05/23/1995
CC2 RV 7 06/13/1995
CC2 RV 7 06/27/1995
CC2 RV 7 07/11/1995
CC2 RV 7 07/25/1995
CC2 RV 7 08/14/1995

A

ed Shaded Sample Results Exceed Screening
>ian 1 X Level By More Than IOX

1Shaded Results With (*) Exceed
Screening Level By More Than 1WX

Antimony Arsenic Cadmium Opper Iron Lead Manganese Mercury Silver Zinc

0.1 U 3D
0.2 U 1

0.1 8
0.2 U

2
0.25 U 2.5 U
0,25 U 7
0.25 U 1 1
0,25 U 2.5 U
0.25 U 2.5 U
0.25 U 2.5 U
0,25 U 2,5 U
0,25 U 5 J
0.25 U 7
0.25 U 2.5 U
0.25 U 2.5 U
0,25 U 2,5 U
0,25 U 2.5 U
0.25 U 2.5 U

0,7 2,5 U
0,25 U 2,5 U
0,25 U 6
0,25 U 5 J
0.25 U 2,5 U
0.25 U 2,5 U
0,25 U 2;5 U
0.25 U 2,5 U
0.25 U 2.S U
0,25 U 2.5 U
0.25 U 6

0.6 5J
1.2 7

0.5 J 6
0,25 U 2.5 U
0 25 U 2.5 U

• 2.5 U
0,25 U 2.5 U

A

1 200 1
1 2 U

| 200
22

20.5
22,8
27,4

| 34.2
28
28
14
22
18
19
16
17

| 35
16
29
23
24
18

I 36
29

I 3.
23
26

| 3.
2fl
23
16
20

1 3.
23

[ 45
19
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Data Summary Table Boxea sample Results Exceed
Canyon Creek - Segment CCSeg02 Screening Level By More Than IX

Location Depth
Location Type Ref Date In Feet Antimony Arsenic Cadmium Copper Iron Lead Manganese

Shaded Sample Results Exceed Screening
Level By More Than 10X

1 Shaded Results With (*) Exceed 1
Screening Level By More Than 100X |

Mercury Silver Zinc
Surface Water - Total Metals (ug/1) |
CC2
CC273
CC273
CC273
CC274
CC274
CC274
CC274
CC274
C.C274
CC274
CC274
CC274
CC274
CC274
CC274
CC274
CC274
CC290
CC4IO
CC410

1
Surface
CCI
CC1
CC2
CC2
CC2
CC2
CC2
CC2
CC2
CC2
CC2
CC2
CC2
CC2

RV 7 09/13/1995
RV 2 11/10/1997
RV 2 11/10/1997
RV 3 05/15/1998
RV 2 11/10/1997
RV 18 10/27/1998
RV 18 11/18/1998
RV 18 12/15/1998
RV 18 12/15/1998
RV 18 01/20/1999
RV 18 03/22/1999
RV 18 04/21/1999
RV 18 05^05/1999
RV 18 05/24/1999
RV 18 06/15/1999
RV 18 07/08|fl999
RV 18 08/05/1999
RV 18 08/30/1999
RV 3 05/15/1998
RV 11 11/12/1998
RV 23 12/05/1999

1 • , ' • . ! .
Water - Dissolved Metals (ug/1)

RV 4 05/17/1991
RV 5 10/05/1991
RV 4 05/18/1991
RV 5 10/05/1991
RV 7 10/27/1993
RV 7 11/30/1993
RV 7 12/17/1993
RV 7 01/20/1994
RV 7 02/18/1994
RV 7 03/08/1994
RV 7 03/23/1994
RV 7 04/07/1994
RV 7 04/19/1994
RV 7 05/04/1994

0.25 U 2.5 U
0.16U 0.069 U

0.16 U 0.96 J 6.7 3 0.45 J 2J
0.5 U 1U 0.1 U 3U 20 U 1 5U

0.18 U 0.16 U 0.069 U 0.42 U 58.1J 0.44 J IU
1 UJ 1 UJ
1 UJ
1UJ
1 UJ
1UJ
1 UJ

: 1 1

1 U 60 5 8
4

0.1 U 1.1
0,1 U 0.62
0.1 U 0.24

25
0.1 U 0.22 U 1 I . 4 U

0.2 U 0.3 U 5 U
0.1 U 0.22 U 23.5 U

10
10
20
20
10
40

————— jf

10
10

4.6
5.5
4.6

0.5 U IU O.I U 3U 20 U 0.5 U 5U 0.2 U 0.3 U 6.4
0.22 U 0.2 U 0.079 U 0.087 U 6.9 U 0.29 J I . 5 U 0.2 U 4.5 U 9.

2U IU 0.5 U 5U 25 U 0.55 J 5U 0.2 U 5U 13.4
I • ' " | | I'

1

0.1 ! 3U
Q,2 U ; 1 U

! , 0.1 3U
0.2 U 1 U

0.25 U , 1.5 U
0.25 U 1.5 U
0.25 U ! 1.5 U
0.25 U : 1,5 U
0.25 U , 1.5 U
0.25 U " t 1,3 U
0.25 U 1.5U
0.25 U | ,SU
0,25 U , 1,5 U

! : ' 0.25 u! ; 15 V

': i :

20 U
12 U
20 U
1 2 U

21.7
25.
21,7
22.8

36
36
17
26
27
22
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Data Summary Table
Canyon Creek - segment CCSegOl

Location Depth
Location Type Ref Date tn Feet Antimony Arsenic Cadmium Copper

Boxed Sample Results Exceed
Screening Level By More Than IX

Iron Lead Manganese

Shaded Sample Remits Exceed Screening;
Level By More Than 10X

1Shaded Results With (*) Exceed
Screening Level By More Than IWX

Mercury Silver Zinc
Surface Water - Dissolved Metals (ug/l)
CC2
CC2
CC2
CC2
CC2
CC2
CC2
CC2
CC2
CC2
CC2
CC2
CC2
CC2
CC2
CC2
CC2
CC2
CC2
CQ2
CC2
CC2
CC2
CC273
CC273
CC273
CC274
CC274
CC274
CC274
CC274
CC274
CC274
CC274
CC274
CC274
CC274

RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RX

7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
2
2
3
2

IS
IS
18
18
IB
IS
IS
I B
IK
18

05/19/1994
06/08/1994
06/23/1994
07/25/1994
08/16/1994
09/13/1994
10/06/1994
11/16/1994
12/13/1994
01/10/1995
02/09/1995
03/08/1995
03/22/1995
04/12/1995
04/25/1995
05/10/1995
05/23/1995
06/13/1995
06/27/1995
07/11/1995
07/25/1995
08/14/1995
09/13/1995
11/10/1997
11/10/1997
05/15/1998
11/10/1997
10/27/1998
11/18/1998
12/15/1998
12/15/1998
01/20/1999
03/22/1999
04/21/1999
05/05/1999
05/24/1999
06/15/1999

0.5 U

0.5 U
0.5 U

0.1 U

I U
O.I U

0.25 U
0.25 U
0.25 U
0.25 U
0.25 U
0.25 U
0.25 U
0.25 U
0.25 U

1.3
0.25 U
0.25 U
0.25 U
0.25 U
0.25 U

0.25 U
0,25 U
0,25 U
0.25 U
0,25 U
0.04 U

O.I U
0.043

I U J
1 UJ
I U J
I UJ
I UJ
I U J
1 UJ
1 UJ

1 U
I U J

0.5 U

3 U
0.5 U

I O U

20 U
I O U

I O U

July 24, 200 r

1.5 U
1,5 U

1,5 U

0,12
0.5 U
0.22

I UJ
I UJ
I U J
I UJ
I U J
I UJ
U
I

1 U

5 U
I U

0.2 U

0.2 U
0.2 U

0.03 U

0.3 U
0.03 U

I U

13
27
35
28
37
29
16
17
40
28

—Jill
26
21
21
12
21
10
12
31
26
42
28
23

9.75
5 U

20.3
20

II UJ
20
20
16

8.2 UJ
11 UJ

8.5
4,5

3
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Data Summary Table
Canyon Creek - segment CCSeg02

Boxed Sample Results Exceed
Screening Level By More Than IX

Shaded Sample Results Exceed Screening
Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Location Depth
Location Type Rcf Date In Feet
Surface Water - Dissolved Metals (ug/1)
CC274 RV 18 07/08/1999
CC274 RV 18 08/05/1999
CC274 RV 18 08/30/1999
CC290 RV 3 05/15/1998
CC410 RV 11 11/12/1998
CC4IO RV 23 12/05/1999

Antimony Arsenic Cadmium Copper

1 U
1 U
1 U

0.5 U 1U 0.1 U 3U
0.31 U 0.2 L) O . I 1 U J 0.087 U

2 U 1 U 0.5 U 5 U

Iron Lead Manganese Mercury Silver

1U
1 U
1 U

20 U 0.5 U 5 U 0.2 U 0.3 U
20 U 0.19 U 1.5 U 0.2 U 4.5 U
25 U 0.5 U 5 U 0.2 U 5 U

Zinc

5
5
5

5.8
10.6
12.8

July 24,2001 Page 5



Data Summary Table
Canyon Creek - segment CCSeg03

Location Depth
Location Type Ref Date In Feet Antimony Arsenic Cadmium (

Surface Soil (mg/kg)
CC1285 GS 15 10/12/1998
CC1286 GS 15 10/11/1998
CCI287 OS IS 10/11/1998
CCI288 GS 15 10/11/1998
CC1289 GS 15 10/11/1998
CC1290 GS 15 10/11/1998
CC1291 OS 15 10/11/1998
CC1292 GS 15 10/1 1/1998
CC1294 GS 15 10/10/1998
CCI294 OS 15 10/11/1998
CCI295 GS 15 10/11/1998
CC1296 GS 15 10/11/1998

Groundwater - Total Metals (ug/1)
CC40I MW 11 12/04/1998 21
CC401 MW 23 12/06/1999 21

Groundwater - Dissolved Metals (ug/1)
CC401 MW 11 12/04/1998 21
CC40I MW 23 12/06/1999 21

Surface Water - Total Metals (ug/1)
CT392 RV 4 05/18/1991
CC392 RV 5 10/05/1991
CC392 RV 3 05/15/1998
CC392 RV 11 11/12/1998
CC392 RV 23 12/06/1999
CC8229 AD 13 -

Surface Water - Dissolved Metals (ug/I)
CC392 RV 4 05/18/1991
CC392 RV 5 10/05/1991
CC392 RV 3 05/15/1998
CC392 RV H 11/12/1998
CC392 RV 23 12/06/1999

Boxed Sample Results Exceed Shaded Sample Results Exceed Screening
Screening Level By More Than IX Level By More Than 10X

Copper Iron Lead

[ Shaded Results With (*) Exceed 1
Screening Level By More Than 100X |

Manganese Mercury Silver Zinc

I
5.86 |

0.844
0.668
2.08

1 «.9||
1.25
2.54
1.38

0.327
1 "-8,1

0.0799
1.87

18 0.28 J 0.34 J
12.1 1 U 0.5 U

I

334 | | 159000 |
16600
31400

5.65 19100
159 | | 154000 |

38900
32800
53100
20400

36.4 32500
25500
2490

0.94 U 97.7 J
5 U 163 U

18.2 0.43 J | 0.39 jj 0.89 UJ 6.9 U
11.3 1 U 0.5 U

,
• ! 1.4'

''4;
5.2 2 2)

85.1 1.5J 1.8
38.7 1.1 J 1.7

3 U

0.3
1.3

5.2 1 U 1.9
81.5 1 U 1.7
38.1 1.2JI 1.7

5U 25 U
I

3 U 85.5 U
5 U SOU
5U 25 U

35 U 260

3 U 20 U
5 U S O U
5U 25 U

1450
63.4
280

8560
15000

263
2200

148
59.4

10900

36.1

9.8
27.1

2.6
9.2

232
24

27.4
27.5

19

3 U
4

11.7
26.9
16.8

| 553|
60.8
43.5
182

| 8780 1
101
228
113

10.1
| 1720|

162

10.5 0.33 4.5 U 35.7
7.5 J 0.2 U 5U 32.8

2.3 J 0.2 U 4.5 U 33.2
5 U 0.49 5 U 28.4

165
98

| 81. l| 0.2 U 0.3 U 180
5U 0.2 U 5U 140
5U 0.2 U 5U 141

| 150 1 210

: 1 94 |

1 2 U
| 76.9 1 0.2 U 0.3 U 172

5 U 0.2 U 5 U 129
5 U Oi2 U 5 U 131
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Data Summary Table Bo*ed sample RCMIH Exceed
Canyon Creek - segment CCSeg03 screening Level By More Than ix

Location Depth
Location Type Rtf Date In Feet Antimony Arsenic Cadmium Copper Iron Lead Manganese
Surface Water - Dissolved Metals (tig/1) |
CC8229 AD 13 - 2.3 U | 10 1 250 I 140 1

Shaded Sample Results Exceed Screening
Level By More Than IOX

Shaded Remits With (*) Exceed
Screening Level By More Than 100X

Mercury Silver Zinc

| 180
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Data Summary Table
Canyon Creek - segment CCSeg04

Location Depth
Location Type Ref Date In Feet Antimony Arsenic Cadmium C

Boxed Sample Results Exceed
Screening Level By More Than IX

opper Iron Lead Manganese

Shaded Sample Results Exceed Screening
Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Mercury Silver Zinc
Surface Soil (mg/kg)
CC1253 OS
CC1254 GS
CC1255 GS
CCI26I GS
CCI266 GS
CCI267 GS
CCI27I GS
CC1272 GS
CCI273 GS
CCI274 GS
CCI275 OS
CC1276 OS
CC1277 GS
CC1278 GS
CCI279 GS
CCI280 OS
CCI281 GS
CC1282 GS
CCI283 GS
CC1284 GS
CC1298 GS
CCI299 GS
CC1300 GS
CCI30I GS
CCI302 GS
CCI303 GS
CCI304 GS
CC1305 GS
CCI306 GS
CC1308 OS
CCI309 GS
CCI310 GS
C C I 3 1 I OS
CCI3I4 GS
CC1315 GS
CC1316 GS
CC13I7 OS

5 10/10/1998 29.8
5 10/10/1998 0.0308
5 10/10/1998
5 10/10/1998 4.96
5 10/13/1998 36
5 10/10/1998 17.S
5 10/11/1998 15.5
5 10/12/1998
5 10/11/1998 20.8
5 10/11/1998 0.682
5 10/12/1998 1.96
5 10/12/1998 0.772
5 10/12/1998 15.1
5 10/12/1998 1.73
5 10/12/1998 24
5 10/12/1998 50
5 10/12/1998 17.8
5 10/12/1998 5.23
5 10/12/1998 1.02
5 10/12/1998 6.71
5 10/12/1998 12.5
5 lQIJ2|ij998 0.0679
5 10/12/1998 2.94
5i IQ4;|M998 23.7
5 10/12/1998 6.94
5; JO/1) 2/1998 4.49
5 10/12/1998
5 10/12/1998 4.67
5 10/11/1998 0.0365
5 10/11/1998 22.4
5! 10/11/1998 3.99
5 1Q/1 1/1998 3.64
5 10/11/1998 3.99
5 10/04/1998 2.07
5 10/04/1998 0.238
5 10/12/1998 0.4
5 10/12/1998 1.71

35936.1372
567 134000

5380
21100

397 137000
108 58100

151000
25 16100

54200
30500

8090
50100
33400
18200

118 31200
1050 225000

94200
95400
18200
27100

1220 9540
13900
37700

70 32100
421 2270

79.4 118000
57900

17.4 87400

4880
230

1660
7540

10200
1850
4540
1630"
207

1170
101

[* ""issoo't
65JJ

15401
* MsoTl

1420
1750
3100

——— j^Jjj-

* 29200

11000
5060

* 18300
* 24800

520
16600

9050 43.4
676 46600
140 31600

13400
8940

393 185000 I* 18100
15900
19000
4340

12900
16.3 20300

192
120

217
35.

2900

464
7180
1700~
1500

18800
2020

45
170

53.8
1460

148
2330

10400
____ 1730__

77.9
_____ 637

1200"

266
2310
659
419

437

2170
370
335
369
181
1.4

17.3
146
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Data Summary Table Boxed Sample Results Exceed
CanVOIl Creek - Segment CCSeg04 Screening Level By More Than IX

location Depth
Location Type Ref Date In Feet Antimony Arsenic Cadmium Copper Iron Lead Manganese
Surface Soil (nig/kg)
CCI318 OS 15 10M2/I998 0.203 15300
CCI319 OS 15 10/12/1998 9.77 115000 |
CCI320 CS 15 10/12/1998 4,91 16900
CCI321 OS 15 10/04/1998 1,15 31200
CCI322 OS 15 10/04/1998 0.0255 9220
CCI33I OS 15 10/13/1998 0,65 8540
CCI333 OS 15 10/04/1998 1.57 15000
CCI334 OS 15 10/04/1998 0.473 7030
CC1335 03 15 10/04/1998 1.43 10600
CC1336 OS 15 10/05/1998 O.S51 11200
CC1352 OS 15 10/04/1998 3,02 16800
CC1369 03 15 10/12/1998 0.41 12300
CC1370 OS 15 10/12/1998 3,42 28800
CC137I OS 15 10/12/1998 6,71 23800
CCI372 CS 15 10/12/1998 6,36 17900
CCI373 OS 15 10/12/1998 | 16.5 1 10900
CC1374 OS 15 10/12/1998 | 207 209000

1,78
104
333

15.3
182

296
46.4
1230
845
964
367

1810
CC1375 OS 15 10/12/1998 1.03 17300 91.5
CC1376 OS 15 10/12/1998 0.609 16900 4.11
CCI377 OS 15 10/12/1998 0.559 4070
CCI37R OS 15 10/12/1998 0.563 25200 30.1
CCI379 OS 15 10/06/1998 106000
CCI380 OS 15 10/06/1998 [ 725 1 547000
CC13S1 OS IS 10/04/1998 172 494000
CCI383 OS 15 10/12/1998 14.7 29100
CC1386 OS 15 10/12/1998 17.6 236000
CCI387 OS 15 10/12/1998 4.03 41100
CCI389 OS 15 10/12/1998 154000 ]
CC1390 OS 15 10/12/1998 7.58
CC139I OS 15 10/12/1998 4.1 18900
CCI395 OS 15 10/12/1998 | 14.7 46.1 91500
CCI397 OS 15 10/13/1998 2.16 | 223 1 25400
CCI398 03 15 10/12/1998 0.0974 16.8 16100
CC2000 OS 15 10/11/1998 0.862 32800
CC2005 OS 15 10/04/1998 2.19 18100
CC2006 OS 15 10/04/1998 2,29 21900
CC2009 CS [5 10/04/1998 0.0147 7610
. . . . . A Jfc

9530
* 745($

5140
430
353
277

4050
858
740

5760
1230

179
13,2
738

Shaded Sample Results Exceed Screening
Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Mercury Silver Zinc

———————— _ ———— I

936
460

90.7

41.8
132

24,4
118
32

275
18.3
314
636

:==^=^.Wi^
":==:"^:='l5lf

20700
78,8
37.7
32,9
33.2

21600
26600

1420 1
.*_ 4CJ900 1
* 34900

27600
722
381

1420
190

62.6
192
203

m, _
J,.. -.1,20011 Page 2



Data Summary Table
Canyon Creek - segment CCSeg04

Location Depth
Location Type Ref Date In Feet Antimony Arsenic
Surface Soil (mg/kg)
CC404 GS 11 11/10/1998 0
CC404 GS 11 11/10/1998 0 44.6
CC405 OS 11 11/10/1998 0 79.3 JJ 103
CC406 G3 11 11/10/1998 0 12.7 J 141
CC407 GS 11 1 1/10/1998 0 25.3 J * 3610
CC408 GS 11 11/10/1998 0 242 j| | 84.7 1
CC426 GS 11 10)25/1998 0 1.7 J 5.8
CC427 GS 11 10/25/1998 0 2.2 J 6.8
CC428 GS 11 10/25/1998 0 1,7 J 6.9
CC429 GS 11 10/25/1998 0 51.6 JJ 97
CC430 GS II 10/25/1998 0 10.6J 25.8
CQ446 GS il 11/10/1998 0 36.1 JJ 24.8
CC447 GS 11 11/10/1998 0
CC447 GS 11 11/10/1998 0 55.3 j] 45.6

Subsurface Soil (mg/kg)
CC403 MW 11 10/27/1998 10 3.6 22.8 j|
CC403 MW 11 10/27/1998 20 1.3 20.4 J
CC409 MW li 10/27/1998 15 IU 27.1 j|
CC4I4 MW 11 10/28/1998 15 11.7UJ 11.4
CC4I4 MW 11 10/28/1998 20 11.3UJ 11
CC4IJ5 MW 'I 10/27/1998 5 14/1 13 J
CC4H5 MW 11 10/27/1998 10 239 57.4 J
CC4IJ5 MW 11 10/27/1998 15 6.6 6.8 J
CC4J7 MW 11 10/2:8/1998 10 3.8 6.5 J
CC418 M^V 11 10/28/1998 10 1 I .2UJ 5.4
CC4I9 MW 11 10/28/1998 5\ 764 87.2 J
CC419 MW 11 10/28/1998 25 1.3 U 23
CC422 MW 11 10/29/1998 10 19.6 6.3 J
CC422 MW II 10/29/1998 15 2.8 6.4 J
CC43I MW 11 10/24/1998 5 10.1 UJ 1.4
CC43I MW U 10/24/1998 45 12.4 UJ 2
CC431 M.W U 10/24/1998 80 10.9 UJ 2.2
CC432 MW U 10/26/1998 15 9.9 UJ 0.91
CC432 MW U 10/26/1998 20 10.4 UJ 2
CC433 MW M 11/06/1998 5 10,1 UJ 4.3 J
CC433 MW il ! 1/06/1 998 10

Cadmium Copper

17.3 96.4
53 897 |

15.7 121
1.9 72.3

21.8 788
1,8 32.1

0.35 UJ 40.4
3.4 32.5
146 521
9.4 182

58.6 323
295

40.6

6.2 J 12 J
0.33 UJ I8.3J
0.31 UJ 21.3 J

0.48 J 20.7
0.73J 31
.b'j 87.7LJ
186 J| 303 j|

I .2J 15.1 J
4,2 J 10,5J
3.2 J 14.8

441 j| | 370 j|
0.38 UJ 3.9J

1.9 J 21.5 J
I .9J 13.6 J

0.4 UJ 14.1
0.5 UJ 21.9

0.44 UJ 11.5
1.4 J 12.2

0.41 UJ 17.3
3,8 16.1 J

31.8J

Boxed Sample Results Exceed
Screening Level By More Than IX

Iron Lead Manganese

23400
87900
25200
46300
77400 |
18800
19300
16000
46000
20100
23700
37400

11900J
14000 J
14600 J

11700
14600

I7600J
45300 J
15700 J
1 1000 J

9570
50700 J
I2500J
7690 J
9550 J
13400
21200
9400
9620

16600
10800

28SO | 2580
* 49800 3360

3590 1020
1510 1800
4750 2930
306 8S2
104 503
311 799

* 63700 3020
._477pf 1270

* 20200 1 3450
* 24900 1 [ 8460 1

514 946 J
27.8 560 J
98.2 503 J

75 513
73.9 649
3420 | 1750 J

* 44600 2840 J
760 948 J
663 846 J

1560 633
*™*^930oT| 3350 J

23.3 1 140 J
1320 781 J
307 657 J
11.8 363
17.6 514
13.8 619
113 505

17.2 607
586 502 J

10100 j(

Shaded Sample Results Exceed Screening
Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than IOOX

Mercury Silver Zinc

5.9
0.34 J 1810
4.3 J 157 7180
0.6 J 10.4 2680

0.79 J 3.7 591
6J 153 4340

0.19 J 0.59 J 251
0.12 J 0,17 U 145
O . I 1 J 0.45 J 245

2.2 88.9 25800
0.81 10.3 2870
5.2 J 50.3 9300

4.8 J 33 4900

0.06 UJ 1 .2UJ 684
O.Q5 UJ 0.54, UJ 38
0.06 UJ 0.6 UJ 104

0.05 U 0.7 U 121
0.05 U 0.68 U 172

4.2 7.5 J | 1160 1
13 126 J * 30000

0.7 2.4 UJi 325
0 .1 I J 1.7UJ| 824

0.11 0;67U 513
13.7 123 J 1* 55400*

0.06 UJ 0.48 UJ 25.3
0.12 J l.l UJ 393

0.06 UJ 1.3UJ 479
0.05 U 0.61 U 44.4
0.06 U 0,74 U 40
0.05 U 0.65 U 16.8
0.05 U 0.6 U1 325
0.05 U 0.62 U 31.7
0.07 J 0.61 U 558

0.05 UJ
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Data Summary
Canyon Creek

Location

Table
- segment CCSeg04

location Type Ret Date
Depth
In Feet

Subsurface Soil (tug/kg)
CC433 MW
CC434 MW
CC434 MW
CC434 MW
CC437 MW
CC437 MW
CC437 MW
CC440 MW
CC44I MW
CC449 MW
CC449 MW
CC45I MW
CC45I MW
CC45I MW

II 11/06/1998
11 11/05/1998
11 11/05/1998
II 1 1/05/1 998
II 10/24/1998
I I 10/24/1998
I I 10/25/1998
1 1 10/26/1998
1 1 1 1/06/1998
11 11/06/1998
1 1 1 1/06/1998
11 10/29/1998
I I 10/29/1998
II 10/29/1998

10
5

10
5
5

55
115

10
20
6

20
25
10
25

Antimony

10.3 UJ
10.5 UJ
1I.3UJ

10.4 UJ
11.6UJ
11.2UJ |
11.4UJ
I 1 . 2 U J
I1.3UJ
10.5 UJ

1.2 U
1.4

Arsenic

5J
4.9 J
3,2 J

1.8
1.6

22.5 |
3.1

6.8 J
8.1 J
4,3 J

5.8 J
4.9 J

Csdmlnm

1.9
1,6

0.54 J

0.41 UJ
0.46 UJ
0.45 UJ
0,45 UJ
0.45 U

2.1
0,42 U

0.34 UJ
0.35 UJ

Copper

15.7 J
9,2 J
16.5
15.9
12.9
15.2

20.1 J
9.1 J

13.8 J

Boxed Sample Result* Exceed
Screening Level By More Than IX

Iron

10200

9110
9770

13500
22400
14000
9560

14100
10600
12000

16,2 J I1700J
16 J 13200 J

Lead

159
103

37.8

12,4
14.3
16.8
31.7
44.3
139

47.1

111
32.5

Manganese

461 J
481 J

234
528
773
462

500 J
281 J
630 J

496 J
378 J

Shaded Sample Results Exceed Screening
Level By More Than IQX

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Mercury Silver

0.62 U
0.05 UJ 0.63 U
0.05 UJ 0.68 U

0.05 U Qj62 U
0,05 U 0.69 U

. 0.04 U 0.67 U
0.06 U 0.68 U

0.06 UJ 0.67 U
0.06 UJ 0,68 U 1
0.05 UJ 0.63 U

0.06 UJ 0.62 UJ
0.05 UJ 0.37 UJ

Xin«

227
267

64.3

28.7
40,1
24.5
29,5
43,6
293
68.3

87.6
28.2

Sediment (mg/kg) |
CCI382 OS 15 10/12/1998
CCI384 OS 15 10/12/1998
CCI392 OS 15 10/12/1998
CC1393 OS 15 10/12/1998
CC70I TP 2 01/15/1998 2.5 [ 85,7 JJ| 19,3
CC702 TP 2 01/15/1998 0 4.9 UJ 4.5
CC703 TP 2 01/15/1998 1.5 j 51.8 JJf 29.1

30.9
45.3
243
23.2
133
8.2
8.9

44500
77700
36500

102 37900
185 1 40200

19.6 8090
146 1 30100

* 7800
2190
4530
3830

* 23900
858

fnnuM.Wf

2910 1
330

1870 1

,!

4.8
0.68

5

43.1
1.6 J

23.2

3010
9360
2390
2250

* 22WO,
1480
2110

Groundwater - Total
CC403
CC403
CC409
CC409
CC409
CC4I4
con 4
CC4I5
CC4I5
CC4I7
CC4I7

MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
Mffl

11
23
11
23
23

23
11
23
11
I I

Metals (ug/1)
12/03/1998 19
12/05/1999 19
12/03/1998 20
12/05/1999 20
12/05/1999 20
1204/1998 14
12/05/1999 14
12/04/1998 19.5
12/05/1999 19.5
12/04/1998 17.5 |
12/04/1998 17,5

1.8 J
2 U
5.5

4,7 J
4,9 J

2J
2,2 J
4.8 J
5.2

'1

3.8
3.9
2.2
2.9
2.4

0,2 U
1 U

0,2 U
1 U

0.2 U

0.69 J
0.6 J
3,2 J
2.1
2.2

IMJ
11.7

48.1 J
14.2
29.7

1

1

*****. ««—J

July 24.200 r

6,9 U
25 U

3 148 J
25 U
25 U

6.9 U
25 U

| 6.9 U
25 U

6.9 U

1.2J 2.3
1,4 J 5
6.3 3.2
6.1 5
6,4 5

0,46 J 1.5
0.64 J 5

276 4.7
63 5

U
U
U
U
U
U
U
U
U

0.2 U
0.2 U
0.2 U
0.2 U
0,2 U
0.2 U
0.2 U
0.2 U
0.2 U
0.2 U

4.5 U
5 U

4.5 U
5 U
5 U

45 U
5 U

4.5 U
S U

4,.5U
23.7 | 2.4 J

Page



Data Summary Table
Canyon Creek - segment CCSeg04

Location Depth
Location Type Ref Date In Feet Antimony Arsenic Cadmium
Groundwater - Total Metals (ug/1)
CC417 MW 11 12/04/1998 11 6.8 0.2 U 29.6
CC4I7 MW 23 12/04/1999 11 7.5 1 U 22.9
CC418 MW II 12/04/1998 40 10.5 0.2 U 28.9 J
CC4I8 MW II 12/04/1998 20 8.6 0.2 Lj 28.7 J
CC4I8 MW 23 12/04/1999 20 8.7 1 U 19.5
CC419 MW 11 12/04/1998 17 0.11 U 0.2 U 0.14J
CC419 MW U 12/04(1998 11 0.19 U 0.2 U 0.48 J
CC419 MW 23 12/04/1999 11 2U 1U 0.5 U
CC422 MW U 12/05/1998 15 | 7.1 | 1U I* 2091
CC422 MW U 12/05/1998 15
CC422 MW H 12/05/1998 9 7 1 U * 20J
CC422 MW 23 12/04/1999 9 6.8 I U 110
CC422 MW 23 12/04/1999 9 6.8 1 U 116
CC423 MW 11 12/05/1998 9.5 2.1 J IU 8.2
CC423 MW 23 12/04/1999 9.5 2.2 J 111 7.6
CC43I MW II I2/03|1998 74 0.099 U 0.2 U 0.079 U
CC431 MW U 12/03/1998 72 0.049 U 0.2 U 0.079 U
CC431 MW 23 12/02/1999 72 2U IK 0.5 U
CC432 MW U 12/08/|I998 32 0.52 U 1,3 J 0.35 J
CC432 MW. 23 12/03/1999 32 2U 1.5 J 0.57 J
CC433 MW U 12/05/199:8 46 IU IU IU
CC433 MW I ' 12/Q5|i|998 18 IU ,1 U IU
CT433 MW U l2/05Ji998 12 111 !| U IU
CC433 MW 23 12/104(1999 12 2 it 1 U 0:,5 U
CC434 MW U 12/05/1998 16.5 IU I U, IU
CC434 MW 23 12/04A1999 16.5 ; 2U J U OiS U
CT437 M\V U 12/03/1998 127 0.3 U 0^6 J 0.1 J
CC437 MW 23 12/01/1999 127 2 U 1 U 0.5 U
CC437 MW 23 12/01/1999 127 2 U 1 U 0.5 U
CC440 MW II 12/05/1998 18 IU 1 UJ 7.3
CC440 MW; 23 I2/O.V1999 18 2U IU 9.7
CC44I MW II 12/05/1998 15 1.4 J IU 9.4
CC441 MW 23 12/03/1999 15 2U IU 6.3
CC449 MW U 12/07/1998 36 0.37 U 0.41 U 1.3
CC449 MW II 12/07/1998 19 0.39 U 0.2 U 1.1
CC449 MW U 12/07/4998 13 0.36 U 0.21 U 1.1
CC449 MW 23 12/03/1999 13 2U IU 0.76J

Copper

0.29 U
5 U

0.66 J
0.72 J

5 U
0.46 J

0.32 U
5 U

1 21'3 1

21.1
12.1
11.6

5 U
5 U

1.3 J
1.7 J

5 U
8.3
6.4
5 U
5 U
5 U
5 U
5 U
5 U

1 2.7 J|
5U
5 U
5 U
5 U
5 U
5 U

0.087 U
0.087 U
0.087 U

5 U

Boxed Sample Results Exceed
Screening Level By More Than IX

Iron Lead

6.9 U 23.2
25 U 19.6

6.9 U 28.6
6.9 U 28.6
25 U 20.5

360 j| 2
6.9 U 1.3 J

26.8 J 1.6J
SOU

698
50 U 694
25 U 366
25 U 347

50.1 J 25 3
25 U 21

r 383 j| 2.4
6.9 U 1.8 J
473 0.84 J

5110 13.6
5000 12
SOU 1 U
SOU 1 U
SOU 1 U
25 U 0.5 U
SOU 1 U
25 U 0«5 U
158 J 1.3 J

2040 2
1990 2.1
1910 | 19.1 |

56.6 J 0.8 J
80.2 J 9.9
33.8 J 2.8
6.9 U 0.31 U
6.9 U 0.3 U
6.9 U 0.18 U
25 U 0.5 U

Manganese

1.5 U
5 U

1.5 U
1.5 U

5 U
46.6
2.9 U

5 U
5 U

6.5 J
5 U
5 U
5 U
5 U

38.8;

2.9 U
17.8

3300
788
5 U
5 U
5 U
5 U
5 U
5 U

26.3
81.3
81.2
146
5 U

8.5 J
5 U

1.5 U
1.5 U
1.5 U

5 U

Shaded Sample Results Exceed Screening
Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Mercury Silver

0.2 U 4.5 U 1
0.2 U 5U
0.2 U 4.5 U
0.2 U 4.5 U
0.2 U 5 U
0:2 U 4.5 U
0.2 U 4.5 U
012 U !5 U
0.2 U 5 U |

0,2 V 5U\
0.2 U 5 U
0.2 U 5 U
0.2 U 5 U
0.2 U 5 U
0.2 U 4,5 U
0.2 U 4,,5 U
0.2 U 5 U
0.2 U 4.5 U
0.2 U 5 U
0.2 U 5 U
0(2 U 5 U
0.2 U 5 U
0,2 U 5 U
0.2 U 5 U
0,2 U 5 U
0.2 U 4.5 U
0.2 U 5 U
0.2 U 5 U
0.2 U 5 U
0,2 U 5 U
0.2 U 5 U
0,2 U 5 U

0.2 UJ 4.5 U
0.2 UJ 4.5 U
0.2 UJ 4.5 U
0.2 U 5 U

Zinc

£•___£•]7""™""j5j
*^^^2I
^ f c 4 2 8 f l j
* 3100 1

36.6__

15.7
* 33800 1

* 33600 1
^^850«l
* 19200

1110
1060
2.8 J

5
5 U

68.6
33.5

5.3
11

16.1
6.4
5 U
SU

3.5 J
6.3
7.3

1080
1650
1240
822
227
212
194
123
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Data Summary Table
Canyon Creek - segment CCSeg04

Location Depth
Location Type Ref Date In Feet Antimony Arsentc Cadmium Copper
Groundwater - Total Metals (ug/1)
CC45I MW 11 12/07/1998 37 0.16 U 0.33 U
CC451 MW II 12/07/1998 15.5 0.15 U 0,39 U
CC451 MW U 12/07/1998 9,5 0,14 U 0.32 U
CC451 MW 23 12/03/1999 9,5 2U IU

Groundwater - Dissolved Metals (ug/1)
CC403 MW 11 12/03/1998 19
CC403 MW 23 12/05/1999 19
CC409 MW 11 12/03/1998 20
CC409 MW 23 12/05/1999 20
CC409 MW 23 12/05/1999 20
CC4I4 MW 11 12/04/1998 14
CC414 MW 23 12/05/1999 14
CC4I5 MW 11 12/04/1998 19.5
CC415 MW 23 12/05/1999 19.5
CC417 MW 11 12/04/1998 17,5
CC4I7 MW II 12/04/1998 17,5
CC417 MW II 12/04/1998 II
CC417 MW 23 12/04/1999 11
CC418 MW H 12/04/1998 40
CC4I8 MW 11 P/04/1998 20
CC4I8 MW 23 liM/1999 20
CC4I9 MW 11 12/04/1998 17
CC4I9 MW 11 12/04/1998 11
CC4|9 MW 23 12/04/1999 11
CC422 MW U 12/05/1998 15
CC422 MW 11 12/05/1998 15
CC422 MW 11 I2/05/199S 9
CC422 M'W 23 12/04/1999 9
CC422 MW 23 12/04/1999 9
CC423 MW U 12/05/1998 9.5
CC423 MW 23 12/04/1999 9,5
CC43I MW 11 12/03/1998 74
CC43I MW U IHI3/1998 72
cc43i MW 23 immm n
CC432 MW 11 12/08/1998 32
CC432 yg± 23 12/03/1999 32

1.6 J
2 U

4.8 J
4.6 J
W±

"=':'::: "Ijsl
2,2 J

^_ _ 4£J'= •̂̂ 1=

^J^,̂̂ 3^1=

7.6
8.2
83
8.7

0.049 U
0.049 U

2 U
6.7

4
4.1
2,4

3
2,3

0.32 U
1 U

0.3 U
1 U

0.6 J

0.23 J
1 U

0.23 U
0.28 U

1 U
0.2 U

0.22 U
1 U

4.8

=sa*=J4
^IlIIZlJZs=SB™r=SB6T

{M4J•ZllllJysmsa««as|

2.1
angmgaCT'ffiffimry

2.2
18.9 J
11.4

* 47.1 J
14.3

29.3
29

22.8
28.2 J
29.1 J
19.5

0.079 U
0,079 U

0.5 U

0.91 J
0.81 J
0.84 J

5 U

0.087 U
5U

0,67 J
5 U
5 U

1,2 J
5 U

1.7 J
5 U

0.48 UJ

0.52 UJ
5 U

0,3 J
0.087 U

5 U
0.087 U
0,087 U

5 U
1 U I* 212 1 22.8

6,8
6.6
6.7

I U h^^Jll
1 U |*"^"j09l

I U
2.1 J 1 U

2J 1 U
0,049 U 0.23 U
0.049 U 0.24 U

21) 1 U
0.37 U 0.38 J

2U 1 U

* no
7.9
7.5

0.079 U
0,079 U

0.5 U
0.079 U

20.1
11,6
12.1

S U
5 U

0,087 U
0.087 U

5 U
1.1 UJ

MS j| ^^ U
July 24. 2001 ̂ P ^B

Boxed Sample Results Exceed
Screening Level By More Than IX

Iron Lead

31.5 J 13,7
I7J 11.4

11.4J 10,7
33.8 J 8.7

38.7 U 0.77 J
25 U 0.5 U

6.9 U 5.7
25 U ; 1*,
25 U "" '̂""U

6.9 U 0,33 J
25 U 0.5 U

10.3 U * 2.14 J
25 U 58.3

6.9 U 22.4

6.9 U 22.1
25 U 17.8

56.2 U 26.6
6.9 U 27.6
25 U 20.2

60.2 U 0.72 J
28,9 U 0.56 J

25 U 0,5 U
SOU I*'... """"""6841

SOU 1 * ^ 6 9 2 1
25 U 1* 343
25 U * 367
50 U 23.5
25 U 19.5

6.9 U 0.04 U
51.6 U 0,04 U

177 0.5 U
39.7 U 0,1 U

17) 1.7 j|

Manganese

9.6 J
11. 1

5J
5 U

2,3 U
5 U

1.8 U
5 U
5 U

2,7 U
5 U

5,4 U
5 U

2.5 J
2.5 J
5 U

1.5 U
1.5 U

5 U
3 U

3.8 U
S U
5 U

S U
S U
5 U
S U
5 U
4 U

107 U
6.3 J

98
97.6

Shaded Sample Results Exceed Screening
Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than IMX

Mercury Silver Zinc

0,2 UJ 4.5 U
0.2 UJ 4.5 U
0,2 UJ 4.5 U
0,2 U 5 U

0.2 U 4.5 U
0.2 U 5 U
0.2 U 4.5 U
0.2 U 5 U
0,2 U 5 U
0,2 U 4.5 U
0.2 U 5 U
0,2 U 4,5 U
0.2 U 5 U
0,2 U 4.5 U

498
495
495
750

67.S J
M£
ml

262
271

2890 J
2070

* 6720 J
2190

I* 43301
0.2 U 4,5 U
Oi2 U 5 U
0,2 U 4,5 U
0,2 U 4.5 U
0,2 U 5 U
0.2 U 4.5 U
0,2 U 4.5 U
0^2 U 5 U
Ot2 U 5 U

* 4330
3320

4200 J
.*.... 4360 Jl

3530]
25.8 J
41.8J

11

[* 33400 1
0,2 U 5U [*^^334Ml
0,2 U SU L 18300 1
0.2 U 5 U
0.2 U 5 U
0.2 U 5 U
0.2 U 4.5 U
0.2 U 4.5 U
0.2 U 5 U
0.2 U 4.5 U
0.2 U 5 U_________ 1

* 18500
1090
1020

2J
1.4 J
S U
5,8

^^ 35.7

• pageT"



Data Summary Table
Canyon Creek - segment CCSeg04

Location Depth
Location Type Ref Date In Feet Antimony Arsenic Cadmium
Groundwater - Dissolved Metals (ug/1)
CC433 MW 11 12/05/1998 46
CC433 MW 11 12/05/1998 18
CC.433 MW H 12/05/1998 12
CC433 MW 23 12/04/1999 12
CC434 MW 11 12/05/1998 16,5
CC434 MW 23 12/04/1999 16.5
CC437 MW 11 12/03/1998 127
CC437 MW 23 12/01/1999 127
CC437 MW 23 12/01/1999 127
CC440 MW 11 12/05/1998 18
CC440 MW 23 12/03/1999 18
CC44I MW M 12/05/1998 15
CC441 MW 23 12/03/1999 15
CC449 MW 11 12/07/1998 36
CC449 MW II 12/07/1998 19
CC449 MW 11 12/07/1998 13
CC449 MW 23 12/03/1999 1 3
CC451 MW 11 12/07/1998 37
CC451 MW 11 12/07/1998 15.5
CC451 MW II 12/07/1998 9.5
CC451 MW 23 12/03/1999 9.5

Surface Water - Total Metals (ug/1)
CCI5 RV 4 05/17/1991
CC15 RV 5 10/05/1991
CC15 RV 7 10/29/1996
CC15 RV 7 11/27/1996
CC15 RV 7 12/13/1996
CCI5 RV 7 01/30/1997
CC15 RV 7 02/19/1997
CCI5 RV 7 03/26/1997
CC15 RV 7 04/16/1997
CC15 RV 7 05/15/1997
CC15 RV 7 06/24/1997
CCI5 RV 7 07/23/1997
CC15 RV 7 08/14/1997
CCI5 RV 7 09/04/1997

July 24, 2001

1 U I U
I U I U
1 U 1 U
21) 1 U
I U 1 U
2U 1 U

0.049 U 0.35 U
2U 1 U
2 U 1 U
1 U 1 U
2U 1 U

1.4 J 1U
2 U 1 U

0.41 U 0.2 U
0.44 U 0.2 U
0.86 U 0.24 U

21) 1U
0.16 U 0.2 U
0,16 U 0.2 U
0,14 U 0.2 U

2U 1 U

i 1

I U
1 U
1 U

0.5 U
1 U

0.5 U
0.079 U

0.5 U
0.5 U

6.2
9.3
9.2
6.5
1.4
1.2
1.1

0.78 J
4.7
4.6
4.9
6.5

2,7
9.5
6.8

8
14

7.7
10
13
12

2.9
2
3

14
6.4

Boxed Sample Results Exceed
Screening Level By More Than IX

Copper Iron Lead Manganese

5 U S O U
5 U SOU
5 U S O U
5U 25 U
5 U SOU
5U 25 U

0.087 U 19.6U
5 U 160
5U 129
5 U 67.4 J
5U 25 U
5 U S O U
5U 25 U

0.087 U 6.9 U
0.087 U 6.9 U
0.087 U 6.9 U

5U 25 U
0.89 J 6.9 U
0.91 J 14.1 J

1 J 6.9 U
5U 25 U

1 U
1 U
1 U

0.5 U
1 U

0.5 U
0.04 U

0.5 U
0.5 U

1 U
0.5 U

8.2
1.9 J

0.04 U
0.04 U
0.04 U

0.5 U
9.2

10.6
10.2
"fj

21
26
32
34
37
38
42
45
34

474
28
30

1440
60

5 U
5 U
5 U
5 U
5 U
5 U

5.1 U
7.6 J
5 U

I 8U|
5 U

7.6 J
5 U

2.6 J
1.5 U
1.5 U

5 U
11

14.2
8.7 J
5 U

Shaded Sample Results Exceed Screening
Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Mercury Silver Zinc

0.2 U 5 U
0.2 U 5 U
0.2 U 5 U
0.2 U 5 U
0.2 U 5 U
0.2 U 5 U
012 U 4.5 U
0.2 U 5 U
0.2 U 5 U
0.2 U 5 U
0.2 U 5 U
0,2 U 5 U
0.2 U 5 U

0.2 UJ 4.5 U
0.2 UJ 4.5 U
0.2 UJ 4.5 U
0.2 U 5 U

0.2 UJ 4.5 U
0.2 UJ 4.5 U
0.2 UJ 4,5 U
0.2 U 5 U

i. ' ' j

5 U
5 U
5.4
7.9
5 U

6
1.6 J
5 U
5 U

925
1520
1230
842

_____ 215
———— ——

205
118
523
529
521
731

402
1280
1230
1630
2520
1380
1910
2230
2120
467
366
590

1240
1060

Page?



Data Summary Table
Canyon Creek- segment CCSeg04

Location Depth
Location Type Ref Date In Feet Antimony Arsenic Cadmium Capper
Surface Water - Total Metals (ug/l)
CC15 RV 7 10/16/1997 8
CCI5 RV 7 11/26/1997 7.7
CC15 RV 7 12/19/1997 ...;_ .̂;.̂ ...M:
CCI5 RV 7 01/22/1998 ~,^^;=«

CCI5 RV 7 02/26/1998 ;.:..;,^.;;;̂ ;;?L
CCI5 RV 7 03/20/1998 ""'"""l.s"
CCIS RV 7 04/23/1998 8.4
CC276 RV 2 11/10/1997 2,6 0.42 0.35 J 0.59 J
CC276 RV 4 05/18/1991 1,1
CC276 RV 5 10/05/1991 1
CC276 RV 7 10/27/1993 0.8
CC276 RV 7 11/30/1993 0.7
CC276 RV 7 12/17/1993 0.8
CC276 RV 7 01/20/1994 0.8
CC276 RV 7 02/18/1994 0.8
CC276 RV 7 03/08/1994 0,8
CC276 RV 7 03/24/1994 0.9
CC276 RV 7 04/07/1994 0,7
CC276 RV 7 04/19/1994 0,6
CC276 RV 7 05/04/1994 0.5 J
CC276 RV 7 05/19/1994 0.25
CC276 RV 7 06/07/1994 0.5 J
CC276 RV 7 06/23/1994 0.6
CC276 RV 7 07/25/1994 0.8
CC276 RV 7 08/16/1994 0.9
CC276 RV 7 09/13/1994 0.7
CC276 RV 7 10/06/1994 0.8
CC276 RV 7 11/16/1994 0.7
CC276 RV 7 12/13/1994 0.7
CC276 RV 7 01/10/1995 1
CC276 RV 7 02/09/1995 0.8
CC276 RV 7 03/08/1995 0.5 J
CC276 RV 7 03/22/1995 0.8
CC276 RV 7 04/12/1995 0.8
CC276 RV 7 04/25/1995 0.6
CC276 RV 7 05/10/1995 0,9
CC276 JU£ 7 05/23/1995 1 _

Boxed Sample Results Exceed Shaded Sample Remits Exceed Screening
Screening Level By More Than IX Level By More Than 10X

Iron Lead

75
«=»=aJILsmcammaas

80
^. ;̂iVJJ3
m^™=™=™«'

fi~::' = 'pj^'
6,8 J 2.8

85
13
7

10
8
7
7
6

11
8

34
6

2,5 U
5J
6
9

11
11
6
7
6

12
8

2,5 U
8

12
8

10
10

Shaded Results With (*) Exceed
Screening Level By More Tlum 100X

Manganese Mercury Sliver Zinc

!
10 0.1 U 0.22 U

1210
1110
1130
1790
1360
1400
1020

48.1 J
207
164

^^^^IQJLi*^"s9<>jr
109
120

^~*i!*J£L
=^™u<r

136
76
65
S3
43

""" " :"': «"
75
79

106
97

111
100
111
157
118
84

115
91
79
68

_ . 58

July 24.2001' Page 8



Data Summary Table
Canyon Creek - segment CCSeg04

Location Depth
Location Type Ref Date In Feet Antimony Arsenic Cadmium
Surface Water - Total Metals (ug/1)
CC276 RV 7 06/13/1995
CC276 RV 7 06/27/1995
CC276 RV 7 07/11/1995
CC276 RV 7 07/25/1995
CC276 RV 7 08/14/1995
CC276 RV 7 09/13/1995
CC276 RV 3 05/15/1998
CC276 RV H 11/12/1998
CC276 RV 23 12/05/1999
CC277 RV 2 11/10/1997
CC277 RV 4 05/18/1991
CC277 RV 5 10/05(1991
CC277 RV 3 05/1 sll 998
CC277 RV 11 11/12/1998
CC277 RV H 12/04/1998
CC'277 RV 23 12/05/1999
CC'278 RV 2 11/10/1997
CC278 RV 4 05/17/1991
CC278 RV 5 10/05/1991
CC278 RV 7 10/27/1993
CC278 RV 7 11/30/1993
CC278 RV 7 12JI7/J993
CC278 RV 7 01J20/1994
CC278 RV 7 02/18/1994
CC278 RV 7 03/08/1994
CC278 RV 7 03^1994
CC778 RV 7 Q4fe7JI994
CC278 RV 7 04/19JI994
CC278 RV 7 05/04/1994
CC278 RV 7 05/19/1994
CC278 RV 7 06/07/1994
CC278 RV 7 06/23/1994
CC278 RV 7 07/25/1994
CC278 RV 7 08/16/1994
CC278 RV 7 09/13/1994
CC278 RV 7 10/06/1994
CC278 RV 7 11/16/1994

0.71 1
6.8 | 1 U

2.4 J 1 U
2.8 0.62

0.66 1.8
6 0.92 J

4.7 J 0,79 J
2.6 J 1 U
3.4 0,32

i ' ' -

i

0.7
0.25 U

0.5 J
0.9
0.6
0.6

0.26
1 U

0.5 U
0.79

1.9
1,4

0.35
1.2

Boxed Sample Results Exceed Shaded Sample Results Exceed Screening
Screening Level By More Than IX Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Copper Iron Lead Manganese Mercury Silver Zinc

16 1
6

10
1 30|

7
7

3 U 97.2 U 6.4 12.7 . 0.2 U 0.3 U
3 U 50 U 4.9 5 U 0.2 U 5 U
5 U 25 U 3.2 5 U 0;2 U 5 U

0.74 J 228 4.8 33.3 0.1 U 0.22 U
| 177|

11
* 3D 79.7 U 3,4 14.2 0.2 U 0,3 U

0.087 U 470 6.2 59.8 0S2 U 4.5 U
3.4 0.6 U 427 | 16.6 1 53.8 0.2 U 4,5 U

0.73 J 5 U 196 3.6 27.4 0,2 U 5 U
2.2 0.681 158 7.4 27.6 0.1 U 0.22 U
1.3 14
2.9

3
5.6

3
3.4
2.8
3.4

3
2.1
2.1

16 |
14
14
14 ;
17 |
14

I l«l
i n

9
50|

1.3 10
0.8 6
1.3 6
1.4 12
2.2
3.1
2.4
2.7
2.9

10
18|
12
13
12

51
45
67
98
83

_____ 99___

____ 48.23i.r
fiTj
115
205

47.2
166
568
HO

352 J
167
409
491
583
518
561
518
550
392
331
221
154
96

151
203
295
480
374
406
424

July 24, 2001 Page 9



Data Summary Table
Canyon Creek - segment CCSeg04

Boxed Sample Results Exceed
Screening Level By More Than IX

Shaded Sample Results Exceed Screening
Level By More Than 10X

Location
Location Type Ref Date

Depth
In Feet Antimony

I Shaded Results With (*) Exceed
Screening Level By More Than 100X

Arsenic Cadmium Copper Iron Lead.. Mercury Silver Zinc
Surface Water - Total Metals (ug/I)
CC278
CC278
CC278
CC278
CC278
CC278
CC278
CC278
CC278
CC278
CC278
CC278
CC278
CC278
CC278
CC278
CC279
CC279
CC279
CC279
CC379
CC279
CC279
CC279
CC279
CC279
CC279
CC279
CC279
CQ79
CC279
CC279
CC279
CC279
CC279
CC279
CC279
July 24,2001

RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV

12/13/1994
01/10/1995
02/09/1995

7 03/08/1995
03/22/1995
04/12/1995
04/25/1995
05/10/1995
05/23/1995
06/13/1995
06/27/1995

7 07/11/1995
7 07/25/1995
7 08/14/1995
7 09/13/1995
3 05/14/1998

11/10/1997
05/17/1991
10/05/1991
01/22/1998
02/26/1998
03/20/1998
04/23/J998

7 05/07/1998
05/28/1998
Q6/26/W8

7 07/28/1998
08/26/1998
09/24/199'S
10/01/1998
10/08/1998
10/26/1998
11/25/1998
01/15/1999
02/23/1999
03/08/1999

3 05/14/1998

0.6
5.3

0,8 0.9

2 U 80
122

90

J7
6

12
11
12

J2J
10
10
10
12

jo]
15

J2J

25
J4
J8
J5

.6

12

13
23.6

0,2 U
0,1 U

0.2 U
0.22 U

14 0,2 U 0,2 U

496
S91

419

J33To!
max
95

223
328
309

671
56«
629
702
453
142
349
327
480
533
574
531
612
648

1190
914
655
744
141

'age 10



Data Summary Table
Canyon Creek - segment CCSeg04

Location Depth
Location Type Ref Date In Feet Antimony Arsenic Cadmium

Boxed Sample Results Exceed Shaded Sample Results Exceed Screening
Screening Level By More Than IX Level By More Than 10X

Copper Iron Lead
Surface Water - Total Metals (ug/1)
CC279 RV 11 11/12/1998 7.2 ] 1U
CC279 RV 11 12/05/1998 5.9 1U
CC279 RV 11 12/05/1998 5.7 1U
CC279 RV 23 12/04/1999 3.3 J 1U
CC280 RV 2 11/10/1997 3.5 J 0.77 U
CC280 RV 2 01/14/1998 4.6 J 0.55 J
CC280 RV 4 05/17/1991
CC280 RV 5 10/05/1991
CC280 RV 11 11/12/1998 6.2 | 0.62 J
CC281 RV 2 1 1/10/1997 4.1 J
CC28I RV 2 11/10/1997 0.42 U
CC281 RV 2 01/14/1998 5.2 0.45 J
CC281 RV 4 05/17/1991
CC281 RV 5 10/05/1991
CC281 RV 3 05/14/1998 0.9 2U
CC282 RV 2 11/09/1997 4.5 J 0.47 U
CC282 RV 2 01/13/1998 10.4 | 1.4 J
CC282 RV 2 01/13/1998
CC282 RV 7 10/18/1995
CC282 RV 7 11/21/1995
CC282 RV 7 12/27/1995
CC2R2 RV 7 01(17/1996
CC282 RV 7 02/29/3 996
CC282 RV 7 03/28/1996
CC282 RV 7 04/17/1996
CC282 RV 7 05/08/1996
CC282 RV 7 06/19/1996 ••'
CC282 RV 7 07/24/1996
CC282 RV 7 08/21/1996
CC282 RV 7 09/26/1996
CC282 RV 18 05/24/1999
CC282 RV 7 04/23/1998
CC282 RV 7 05/07/1998
CC282 RV 7 05/28/1998 !

CC282 RV 7 06/26/1998
CC282 RV 7 07/28/1998
CC282 RV 7 08/26/1998

5.1
8.6

_____ 8£__

3.2
3.9
2.6
4.9
4.8__.

5U 245
5U 200
5U 213
5U 103

0.91 J 140
0.67 J 183

0.087 U 214
1 1 1

22
25.7
25.9
11.8
12.3
16.4

15
68

20.7
30.3

1.3 J
_____ 5A_———— __

4.2

0.8 J 129

1.4 2U 73
7.1

10.4
1.5 J 144
6.6

31.9
26
17

16.9
ssT
409

| 625 1
8

_____ 4j_
6A
12

5.4
5.3
3.4
4.4
2.3
4.8
5.9
4.4

4
8.4
1.8
3.6
4.2
6.7
6.7

| 1200 1

66
18
27
53°
30
39
31
45
28
36
51
36

480
* 1700

98
50
40
48
41

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Manganese Mercury Silver Zinc

34 0.2 U 5 U
33.3 0.2 U 5 U
33.4 0.2 U 5 U
18.7 Oi2 U 5 U

35 0.1 U 0.22 U
37.6 0.2 O . I 1 U

45.8 0,2 U 4.5 U
29.4 0.1 U 0.22 U

32.2 0.1 U 0.1 1 U

15 0.2 U 0.2 U
69.3 0.1 U 0.22 U

782
1440
1460
508
543
656
325
715
758
673

860
306
852
208

1110
139 O.I5J

0.71

'

|* 39000 1

1530
1180
705

1070
1860
1080
1100
602
810
403
760
979
796
480

1020
284
552
612
893
971
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Data Summary Table
Canyon Creek - segment CCSeg04

Boxed Sample Results Exceed
Screening Level By More Than IX

Location
Location Date

Depth
In Feet Antimony

Shaded Sample Results I »<cening
Level By More Than IOX

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Arsenic Cadmium _Conj[ier_n Iron Lead Mercury Silver Zinc
Surface Water - Total Metals (ug/1)
CC282
CC282
CC282
CC282
CC282
CC282
CC2.82
CC282
CC282
CC282
CC29I
CC29I
CC291
CC291
CC29I
CC29I
CC29J
CC29I
CC29I
CC29I
CC29I
CC291
CC29I
CC29I
CC29I
CC29I
CC29I
CC29I
CC29I
CC29I
CC291
CC29I
CC29I
CC29I
CC29I
CC29I
CC29I

RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV

July 24, 2001

09/24/1998
10/26/1998
11/25/1998
01/15/1999
02/23/1999
03/08/1999
05/14/1998

11 11/13/1998
II 12/07/1998
23 12/03/1999

10/27/1993
11/30/1993
12/17/1993
01/20/1994
02/18/1994
03/08/1994
03/24/1994
04/07/1994
04/19/1994
05/04/1994
05/19/1994
06/07/1994
06/23/1994
07/25/1994
08/16/1994
09/13/1994
10/06/1994
11/16/1994
12/13/1994

7 01/10/1995
02/09/1995
03/08/1995
03/22/1995
04/12/1995
04/25/1995
05/10/1995
05/23/1995

1.2
9.3
5.2

3.7 J

2 U
1.7 J

0.69 U
1U

8.6
83

msnnaJ^=====**«=

10
13

2.1
11.5
15.3
6.7
4^:':":/::='ir
5.8
5,5
5.6
5.2
4.6
3.6
2.7

2U 98
| .5 1 1040 j

I J 178
5U 107

160
47

.̂ L.-.-...̂ Ji
'̂"""'"Iz5

31
40

32.5
354

35.1
22.1

.»——.. JL:::="=2r
23
23
26
15
14
28
86

30
144
119

62.7

1.8
1.4

JU
_m-;3

3.7
__4
JI.2

4.8
J5.2
_5

-H.
_3
JU
jU.
3.1

J£
_2£

1,9

0.2 U
0.2 U

0.2 UJ
0.2 U

0.2 U
4.5 U
4.5 U

5U

1100
1170
2330
1720
1470
1760
312

1660
2400
1120
763
861
912
922
937
813
754

1260
346
228

SKSSKStS

182
293
323
460
584
611
674
851
900

1060
43S
412
765
472
404
225



Data Summary Table
Canyon Creek - segment CCSeg04

Location Depth
Location Type Ref Date In Feet Antimony Arsenic Cadmium
Surface Water - Total Metals (ug/1)
CC291 RV 7 06/13/1995
CC291 RV 7 06/27/1995
CC291 RV 7 07/11/1995
CC291 RV 7 07/25/1995
CC291 RV 7 08/14/1995
CC29I RV 7 09/13/1995
CC29I RV 3 05/14/1998
CC354 AD 3 05/13/1998
CC354 AD 3 05/13/1998
CC355 AD 4 05/17/1991
CC355 AD 5 10/05/1991
CC355 AD 3 05/12/1998
CC371 AD 2 11/16/1997
CC371 AD 2 11/16/1997
CC372 AD 2 11/16/1997
CC372 AD 4 05/17/1991
CC372 AD 5 10/05/1991
CC372 AD 3 05/12/1998
CC373 AD 2 11/16/1997
CC388 AD 2 11/17/1997
CC388 AD 4 05/18/1991
CC388 AD 5 10/05/1991
C0388I AD 8 04F02/1996
CC38R AD 3 05/12/1998
CC411 RV 11 11/12/8998
CC411 RV 23 12/05/1999
CC420i RV 11 11/12/1998
CC420 RV 11 12/04/1998
CC420 RV 23 12/04/1999
CC421 RV 11 11/12/1998
CC42I RV 23 12/04/1999
CC425 RV 11 11/12/1998
CC436 RV 11 11/12/1998
CC436 RV 11 i 1/12/1998
CC436 RV 11 11/13/1998
CC436 RV 23 12/04/1999
CC438 RV 11 11/12/1998

0.8 21)
2 U

2.1

0.81 3.4.

0.56 U 0.82 J
I.I U 2

1.3 2.4
0.72 U 0.57 J

1.4 U 1J

1.7 i 1U
5.9 0.35 J

'2,6 J 1 U!
6.4 0,63 J
5.1 0.62 J,

2.9 J I U
6.7 0.48 J

3.5 J 1 U
7 1 U

1.6
1.6
2.4
3.2

_____ 3.4_

1.5

Boxed Sample Results Exceed
Screening Level By More Than IX

Copper Iron

2U 98
3.1 2U | 1830

11
_____ 7.5__

3 U | 5970
0.06 U 9.8 U

0.49
3.3
9.2

_____ 3£__

0.069 U
2.9
66
0.6
5 U

26.2
0.38 J
0.5 U

2.2
5J
1.5
4.6
3.3
5.5

0.59 J
6.5
6.6 0.87 J

3.6 J 1 U
6.3 0.46 J

5.7
6.4
5.2
5.4

0.21 J | 461

3 U | 653
0.64 J 220
0.64 J 146

sti
7.8 | | 310

0.087 U 6.9 U
5 U 25 U

0.087 U 286
0.99 J 260 J

5 U 167
0.087 U 195

5 U 130
5U 261

0.087 U
166

0.35 U | 470
5U 127

0.087 U 211

Lead Manganese

22
17
16
25
19
30

10.6 23
17.4 657 1

30
40
25

2.6
4

3U
5
5

1.6
11.8
838

6
21.7

49
3.4
1.7 J

10
11.7
5.7

20.3
11.
23.7

28

70.9
14.3
21.7

I* 5170 1
1 U

| 208 1

| 252|
1 U

110 |

260
1790
1.5 U

5 U
45.2

48
25

30.2
20.3

| 53.8 1

47.3
| 55.9

27
47.1

Shaded Sample Results Exceed Screening
Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Mercury Silver Zinc

0.2 U 0.2 U
0.2 U 0.2 U

0.2 U 0.3 U
O.I U 0.22 U

O.I U 0.22 U

0.2 U 0.3 U
0.1 U 0,22 U
0,1 U 0.22 U

0.2 U 1 U
0.2 U 0.3 U
0.2 U 4.5 U
0,2 U 5 U
0,2 U 4,5 U
0.2 U 4,5 U
0.2 U 5 U
0.:2 U 4,5 U
0,2 U 5 U
0,2 U 5 U
0,2 U 4,5 U

0.29 4.5 U
0.2 U 5 U
0.2 U 4.5 U

180
209
280
419
480
619
254~
392

' k i e O O O j
f t i a s S n

90.6

633
1730
639

2850
22.2 U

298
*^632<n

91
422

2210
36.8
30.3
332
776
220
692
522
871
846

968
813
820
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Data Summary Table
Canyon Creek - segment CCSeg04

Location Depth
Location Type Ref Dale In Feet Antimony Arsenic Cadmium
Surface Water - Total Metals (ug/1)
CC438 RV 23 12/04/1999
CC438 RV 23 12/04/1999
CC439 RV 11 11/13/1998
CC439 RV 23 12/04/1999
CC443 RV 11 11/13/1998
CC444 RV 11 11/13/1998
CC4R4 RV 11 11/13/1998
CC484 RV 23 12/03/1999
CC485 RV II 11/13/1998
CC485 RV 23 12/03/1999
CC486 RV 11 11/13/1998
CCS 17 OF 8 04/02/1996
CCS 17 OF 8 03/24/1998

Surface Water - Dissolved Metals (ug/1)
CCI5 RV 4 05/17/1991
CC15 RV 5 10/05/1991
CCIS RV 7 10/29/1996
CCIS RV 7 11/27/1996
CCIS RV 7 12/13/1996
CCIS RV 7 01/30/1997
CCI5 RV 7 02/19/1997
CCIS RV 7 03/26/1997
CCI5 RV 7 04/16/1997
CCIS RV 7 06/24/1997
CCIS RV 7 07/23/1997
CCIS RV 7 08/14/1997
CCIS RV 7 09/04/1997
CCIS RV 7 10/16/1997
CCIS RV 7 11/26/1997
CCIS RV 7 12/19/1997
CCIS RV 7 01/22/1998
CCIS RV 7 02/26/1998
CCIS RV 7 03/20/1998
CCIS RV 7 04/23/1998
CC276 RV 2 11/10/1997
CC276 Jj^ 4 OS/18/1991

3.3 J 1 U
3.3 J 1 U
6.5 0.89 J

3.5 J 1 U
9.3 I . 6 J

"""""""T 1.7 J
4.1 J 1 U
6,9 | 0.67 3
4J 1 U

7,8 1 I . 2 J

45 U 40 U

2,5 0,23

Boxed Sample Results Exceed Shaded Sample Result* Exceed Screening
Screening Level By More Than IX Level By More Than 10X

Copper Iran Lead

4,7

""'""'IF

'v==llf
" ••" ' '£•

5.7
8.3
5 U
2 0

2.1
7.6
6.8
8.3
15
8

11
13
11

2.1
33
6,6
6.4
7.6
6.5
8.6
15

8.8
9

4.6
039
0,4

5U 108
5U 100

Shaded Results With (*) Exceed
Screenln^Level By More Than 100X

Manganese Mercury Silver Zinc

13,5 25.3 0.2 U 5U
13.1 25.2 0,2 U 5U

0,61 U 512 80 | 59 0,2 U 4.5 U
5 U 106 14.3 24.8 0.2 U 5 U

•-ff" ——— •———
1 6.2 1060

5U 113
0,92 U | 402

1* ,1020 109
j 2.3 J | 479

su
3 U

O.S U 10 U

A

315
383
317

24.1
124

20,7
180

6.39
25 U

9
7 U
16
15
20
18
24
27
19
16
22
75
29
33
66
32
40
29
30

* 112
1.92
3 U

94.6 °-2 U 4.5 U
114 0.2 4.5 U
138 0,2 U 4,5 U

64.6 0,2 U 5 U
56.5 0.2 U 4,5 U
23.6 0.2 U 5 U
663 0,2 U 4,5 U
652 0.2 U 1 U
716 0,2 U 4 U

7,56 0,2 U 0.03 U

,

719
716
982
732

1520
1510
1730
1270
1090
1600

"~

405
1080
1210
1680
2570
1410
1940
2260
2200
440
638
977

1110
1220
1110
1190
1790
1380
1420
678

39.3
^ 57 1
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Data Summary Table
Canyon Creek - segment CCSeg04

Location Depth
Location Type Ref Date In Feet
Surface Water - Dissolved Metals (ug/1)
CC276 RV 5 10/05/1991
CC276 RV 7 10/27/1993
CC276 RV 7 11/30/1993
CC276 RV 7 1 2/1 7/1 993
CC276 RV 7 01/20/1994
CC276 RV 7 02/18/1994
CC276 RV 7 03/08/1994
CC276 RV 7 03/24/1994
CC276 RV 7 04/07/1994
CC276 RV 7 04/19/1994
CC276 RV 7 05/04/1994
CC276 RV 7 05/19/1994
CC276 RV 7 06/07/1994
CC276 RV 7 06/23/1994
CC276 RV 7 07/25/1994
CC276 RV 7 08/16/1994
CX776 RV 7 09/1 3/jj 994
CC276 RV 7 10/06/J994
CC276 RV 7 1.1/16/1994
CC276 RV 7 I2/13/-I994
CC276 RV 7 01/10/1995
CC276 RV 7 02/09/1995
CC276 R{! 7 03/08JJ995
CC276 RV 7 0,3/22^1995
CC276 RV 7 04/12/1995
CC276 RV 7 04/25/|995
CC276 RV 7 05/10/1995
CC276 RV 7 05/23/1995
CC276 RV 7 06/13/1995
CC276 RV 7 06/27/1995
CC276 RV 7 07/11/1995
CC276 RV 7 07/25/J995
CC276 RV 7 08/14/1995
CC276. RV 7 09/13/1995
CC276 RV 3 05/15/1998
CT276 RV H 11/12/1998 |
CC276 RV; 23 12/05/1999

Antimony Arsenic Cadmium Copper

0.65 1 U
6.6 | 1 U

2.6 J 1 U

0,9
_____ 0.8__

0.7
_____ 0.8_

oJ
0.8

I
0.6
0.6

0.5 J
0.5 J__

0.6
0.8
0.7
0.7
0.8

0.5 J
0.7

1
0.7
0.6
0.9
0.8
0.7

1
0.7
0.6

0.25 U
0.5 J
0.6
0.6
0.7

0.25
1 U

0.5 U

3 U
5 U
5 U

Boxed Sample Results Exceed
Screening Level By More Than IX

Iron Lead Manganese

20 U
SOU
25 U

3
______ 6__

6
4
5

3J
4

1,5 U
6
4

3 J_

4_

5
4
5

....'... '......I .j-j-g-^ggBHBB——

3J
3 J

1.5 U
1.5 U
1.5 U

4
3 J
3 J
7
6
5
4
4
4

3 J
4

1.9
3.2

1.6 J

6.2
5 U
5 U

Shaded Sample Results Exceed Screening
Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Mercury Silver Zinc

0.2 U 0.3 U
0.2 U 5 U
0.2 q 5 U

136
103
100=========

_____ 103__
__

_____ I44_—

64
53
41
63

_____ 73__

too
94

_____ 107
ibT
108
155======

82
103
85
71
58
51
45
40
65
80

110
102

29.3
47.8
33.
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Data Summary Table
Canyon Creek - segment CCSeg04

Location Depth
Location Type Rrf Date In Feet Antimony
Surface Water - Dissolved Metals (ug/1)
CC277 RV 2 11/10/1997
CC277 RV 4 05/18/1991
CC277 RV 5 10/05/1991
CC277 RV 3 05/15/1998
CC277 RV 11 11/12/1998
CC277 RV 11 12/04/1998
CC277 RV 23 12/05/1999
CC278 RV 2 11/10/1997
CC278 RV 4 05/17/1991
CC278 RV S 10/05/1991
CC278 RV 7 10/27/1993
CC278 RV 7 11/30/1993
CC278 RV 7 12/17/1993
CC278 RV 7 01/20/1994
CC278 RV 7 02/18/1994
CC278 RV 7 03/08/1994
CC278 RV 7 03/24/1994
CC278 RV 7 04/07/1994
CC278 RV 7 04^19/1994
CC278 RV 7 05/04/1994
CC278 RV 7 05/19/1994
CC278 RV 7 06/07/1994
CC278 RV 7 06/23/1994
CC278 RV 7 07/25/1994
CC278 RV 7 08/16/1994
CC278 RV 7 09/13/1994
CC278 RV 7 10W1994
CC278 RV 7 11/16/1994
CC278 RV 7 12/13/1994
CC278 RV 7 01/10/1995
CC278 RV 7 02/09/1995
CC278 RV 7 03/0:8/1995
CC278 RV 7 03/22/1995
CC278 RV 7 04/12/1995
CC27S RV 7 04/25/1995
CC278 RV 7 05/10/1995
CC278 RV 7 05/23/1995

A

2.6

0,63
6

4.7 J
2.7 J

„ ,.M.

Arsenic Cadmium Copper

0,42

1 U
0.69 J
0,58 J

1 U
0.31

0.78
0.6isTffissBTassaKaaaKss
1.4

0.34
U J
3.1

0.71 J

;̂ ::̂ Mi

^T^jjT
^™*"11T

3.1
5.6
3.1

a-.-a—.—MÎl!̂ TaBaamami

2.8
:^_^,,,,.,,M

™V";=U

U

:..;:•...:. j-.°:7-': ::"""l"::iT
1.4
1.7

3
2.3
2.5
2.S

3
3.4

3
1.7
2,5
2.1
1.8

1
1.7

0.52

3 U
0.087 U
0.35 UJ

5 U
0.66

A

Boxed Sample Remits Exceed
Screening Level By More Than IX

Iron Lead

160

43.5
319
284
159

77.2

2.43
3 U

6
2

__=^JJ>£=="'""W
2.2

5.16
3 U

9
8
8

10

==**=======£=^^zjaaaammcaa^

.K^s-JL

"°̂ '̂ 3!-j
7

^^^^J^^f,-^=:^

4
6
n
t i
7
7
6
7
4
7

3J
6
5
6
8
6

Manganese

. ,„, , , ,.JM,

12.3
___ J2.£
^̂ ""j|?
~:"£li°:""W

26,9

Shaded Sample Results Exceed Screening
_ || Level By More Than IOX

1Shtded Results With (*) Exceed
Screening Level By More Than 100X

Mercury Silver Zinc

0.2 U 0.03 U

0.2 U 0.3 U
0.2 U 4,5 U
0.2 U 4.5 U
0.2 U 5 U
0.2 U 0.03 U

. . . . . . . , . . , . . . ,„,„ . 1

119

aaaammJL
^ 1 7 3

==»==>=«=

149
^JM^

118
3-jt

:':"""™"l4?
321
497
465
507
531
521
540

_^=_4P£
""""'""W

201

smasaslli
.——-——.JH.MWraMM..,,

190
286
472
36S
378
425
493
545
606
273
383
305
274
107

-_kd
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Data Summary Table
Canyon Creek - segment CCSeg04

Location Depth
Location Type Rcf Date In Feet Antimony Arsenic Cadmium
Surface Water - Dissolved Metals (ug/1)
CC278 RV 7 06/13/1995
CC278 RV 7 06/27/1995
CC278 RV 7 07/11/1995
CC278 RV 7 07/25/1995
CC278 RV 7 08/14/1995
CC278 RV 7 09/13/1995
CC278 RV 3 05/14/1998
CC279 RV 2 11/10/1997
CC279 RV 4 05/17/1991
CC279 RV 5 10/05/1991
CC279 RV 7 01/22/1998
CC279 RV 7 02/26/1998
CC279 RV 7 03/20/1998
CC279 RV 7 04/23/1998
CC279 RV 7 05/07/1998
CC279 RV 7 05/28/1998
CC279 RV 7 06/26/1998
CC279 RV 7 07/28/1998
CC279 RV 7 08/26/1998
CC279 RV 7 09/24/1998
CC279 RV 7 10/01/1998
CC279 RV 7 10/08/1998
CC279 RV 7 10/261)998
CC2^79 RV 7 U/25J1998
CC279 RV 7 01/15/1999
CC279 RV 7 02/23^1999
CC279 RV 7 03/08/1999
CC279 RV 3 05/14/1998
CC279 RV 11 H/12/1998
CC279 RV II 12/05/1998
CC279 RV 11 12/05/1998
CC279 RV 23 12/04/1999
CC280 RV 2 11/10/1997
CC280 RV 2 01/14/1998
CC280 RV 4 05/17/1991
CC280 RV 5 10/05/1991
CC2SO RV 11 11/12/1998

Boxed Sample Results Exceed Shaded Sample Results Exceed Screening
Screening Level By More Than IX Level By More Than 10X

Copper Iron Lead

0.6 2U
3.4 0.33

0.9 2U
7.3 1 U
5.7 1 U
5.6 I U

3.2 J 1 U
3.3 0,28

4.2 J 0.31.1

6.2 0.32 J

0.9
0.6

I , ,„_, .g---g.jB.iM.Bg>——-

1.6,i „ =j
2.2

2
2.4
0.4
3.1
1.4
4.6

4
4.1

4
2.11

1
2.2
2.3
3.8
4.1
3.7
3.9
4.5
4.3
8.1
6.2
4.4
4.8
2.3
4.8
8.7
8.5
3.2

3.17
3.3
1.7
4.8

4.3 J

2U 41
0.75 44.6

I

2U 30
5 U S O U
5 U 66 J
5U 59. U
5U 36. U

0.58 , 55
0.34 J: 53.8

0.5 U 9.5 U

7
5
9

10
8
7

3.1
9.53

3 U
9

13
14
12

_____ U___

12
8

20
17
16
16
16
13
17
13
9

11
6.3

5.5 J
14

13.6
5.7

8.39
7.5

3
9

4.3

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Manganese Mercury Silver Zinc

11 0.2 U 0.2 U
| 23 0.2 U 0.03 U

10 0.2 U 0.2 U
32.5 0.2 U 5 U
31.9 0.2 U 5 U
36.5 0.2 U 5 U
18.7 0.2 U 5 U
32.4 0,2 U, 0.03 U
38.4 O.I U 0.1 1U

45.1 0,2 U 4.5 U

90
107

_____ 228__

306
360
78

477__

522
561
628
700
391
152
359
334
480
528
516
505
600
630

1220
923
641
763
128
757

1400
1380
531
503
669
320
564
709
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Data Summary Table
Canyon Creek - segment CCSeg04

Location Depth
Location Type Rcf Date In Feet Antimony Arsenic Cadmium
Surface Water - Dissolved Metals (ug/l)
CC2RI RV 2 11/10/1997
CC28I RV 2 11/10/1997
CC2R1 RV 2 01/14/1998
CC281 RV 4 05/17/1991
CC281 RV 5 10/05/1991
CC281 RV 3 05/14/1998
CC'282 RV 2 11/09/1997
CC282 RV 2 01/13/1998
CC'282 RV 2 01/13/1998
CC282 RV 7 10/18/1995
CC282 RV 7 11/21/1995
CC282 RV 7 12/27/1995
CC282 RV 7 01/17/1996
CC282 RV 7 02/29/1996
CC282 RV 7 03/28/1996
CC282 RV 7 04/17/1996
CC282 RV 7 05/08/1996
CC282 RV 7 06/19/1996
CC282 RV 7 07/24/1996
CC282 RV 7 08/21/1996
CC282 RV 7 09/26/1996
CC282 RV IS 05/24/1999
CC282 RV 7 04/23/1998
CC282 RV 7 05/07/1998
CC282 RV 7 05/28/1998
CC782 RV 7 06/26/1 99'8
CC282 RV 7 07/28/1998
CC282 RV 7 OS/26/1 998
CC282 RV 7 09/24/1 99S
CC282 RV 7 10/26/1998
CC282 RV 7 11/25/1998
CC282 RV 7 01/15/1999
CC282 RV 7 02/23/1999
CC282 RV 7 03/08/1999
CC282 RV 3 05/14/1998
CC282 RV 11 11/13/1998
CC282 " 11 I2/07AI998

0.28
3.9

4,7 J 0.14 J

0.9 2U
4,1 0.29

4.84

:̂ -̂ ,..J'l
I.S

6
1.3

7.9S
9.6

4.9 J 0.25 J

1.1 2U
6 0.2 U

S2 0.44 U

7
4.2
6.4
11

5,3

^.:,^,,^M~
J"^'^'""^

4.6
2.3
4.8
5.7
J;l

r^==,:=^

4.6
1.6
3.6
4.3
6.8
6.7
8.4
7.9
16
12
10
11

2,1
9.8 J
15.9

Boxed Sample Result* Exceed Shaded Sample Result* Exceed Screening
Screening Uvel By More Than IX Level By More Th»n 10X

Copper Iron Lead

37.7
0.77

0,42 J 36.5

2U 36
0.95 57

0.78 J
55.2

19

2U 45
0.41 U 18.8 U
0.66 J 118

Jfc

17,3
15.2

4
6

9.4
36.2

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Manganese Mercury Silver Xinc

27.4 0.2 U 0.03 U

32.8 0.1 U O . I 1 U

14 0.2 U 0,2 U
70.2 , 0,2 U 0.03 U

664
,m;88^

274
632
219

1140
O.I U

43.7
15
12
19
25
19
21
21
22
15
20
12
18
14

* 112
23
19
22
40
27
52
26
26
22
17
19

16.9
12,8
18.6

88.3 | 0.6 1

140

29 0.2 U 0.2 U
89.1 0,2 U 4.5 U
124 0,2 UJ 4.5 U

—————————————————————————————————— i

1400
1130
686

1110
I860
1100
1120
608
830
400
739
884

^^JH.
340
678
278
564
624
891
981

1090
1170
2380
1660
1420
1730
315

1390
2480

1K~^
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Data Summary Table
Canyon Creek - segment CCSeg04

Location Depth
Location Type Ref Date In Feet Antimony
Surface Water - Dissolved Metals (ug/l)
CC282 RV 23 12/03/1999
CC291 RV 7 10/27/1993
CC29I RV 7 11/30/1993
CC291 RV 7 12/17/1993
CC29I RV 7 01/20/1994
CC291 RV 7 02/18/1994
CC29I RV 7 03/08/1994
OC29I RV 7 03/24/1994
CC29I RV 7 04/07/1994
CC291 RV 7 04/19/1994
CC29I RV 7 05/04/1994
CC291 RV 7 05/19/1994
CC291 RV 7 06/07/1994
CC29I RV 7 06/23/1994
CC291 RV 7 07/25/1994
CC291 RV 7 08/16/1994
CC29I RV 7 09/13/1994
CC291 RV 7 10/06/1994
CC291 RV 7 11/16/1994
CC291 RV 7 12/13/1994
CC291 RV 7 01/10/1995
CC29I R\| 7 02|)9/il995
CC29I R| 7 03/08/1995
CC29J RV 7 03/22/1995
CC29I RV 7 04/12/1995
CC2^Sl RV 7 04/25/1 P95
CC29I RV 7 05/10/1995
CC291 RV 7 05/23/1995
CC29I RV 7 06/13/1995
CC29I RV 7 06/27/1995
CC291 RV 7 07/11/1995
CC29I RV 7 07/25/1995
CC291 RV 7 08/14/1995
CC29I RV 7 09/13/1995
CC291 RV 3 05/14/1998
CC354 AD 3 05/13/1998
CC354 AD 3 05/13/199:8

1

3.9 J

0.8
1.4

Arsenic Cadmium Copper

I U

2 U
2 U

7.2
5.1
5.2
5.5
5.6
5.7
5.5

5
_____ 3.9__

1.8
L5~
2.2
2.5
3.4
3.9

4
4.4
5.2
5,2
5.2
2.6
2.5
4.4
2.9
2.4
2.7
2,1
U
1.8
2.3

3
3.5
4.2
1.6

1.5

5 U

2 U
2 U

Boxed Sample Results Exceed
Screening Level By More Than IX

Iron Lead

33.5 J

46

40

11.3 J
12
14
14
12
12
11
9

18
9
8

11
8

11
10
15
10
13

• '• '• ;. :
9
9
8
6
6

11
5
9

11
10
10
11
11
17
12
10

4.8
0.2

Manganese

62.9 |

22 |

691|

Shaded Sample Results Exceed Screening
Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Mercury Silver Zinc

0.2 U 5 U

0.2 U 0.2 U
0.2 U 0.2 U

1150
759
861
907
920
897
842
789

1280
308
230
191
301
311
451
562
571
660
856
915

1020
453
398
696
452
381
195
175
168
217
260
415
489
598
251

363
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Data Summary Table
Canyon Creek - segment CCSeg04

Location Dqtfh
Location Type Ref Date In Feet Antimony Arsenic Cadmium
Surface Water - Dissolved Metals (ug/1)
CC35S AD 4 05/17/1991
CC3SS AD 5 10/05/1991
CC355 AD 3 05/12/1998
CC37I AD 2 11/16/1997
CC37I AD 2 11/16/1997
CC372 AD 2 11/16/1997
CC372 AD 4 05/17/1991
CC372 AD 5 10/05/1991
CC372 AD 3 05/12/1998
CC373 AD 2 11/16/1997
CC388 AD 2 11/17/1997
CC388 AD 4 05/18/1991
CC388 AD 5 10/05/1991
CC388 AD 3 05/12/1998
CC41I RV 11 11/12/1998
CC4I1 RV 23 12/05/1999
CC420 RV II 11/12/1998
CC420 RV 11 12/04/1998
CC420 RV 23 12/04/1999
CC421 RV 11 11/12/1998
CC42I RV 23 12/04/1999
CC425 RV 11 11/12/1998
CC436 RV 11 11/12/1998
CC436 RV 11 11/1 2/1998
CC436 RV II 11/13/1998
CC436 RV 23 12/04/1999
CC438 RV II 11/12/1998
CC438 RV 23 12/04/1999
CC438 RV 23 12/04/1999
CC439 RV II 11/13/1998
CC439 RV 23 12/04/1999
CC443 RV 11 11/13/1998
CC444 RV II 11/13/1998
CC484 RV II 11/13/1998
CC484 RV 23 12/03/1999
CC485 RV II 11/13/1998
CC485 RV 23 12/03/1999

.... A

0.5 U 2.5
0.5 U 0.78

1.2

1.3 1.4
0.68 0.49

1.4 0.84

1,7
6

2,5 J
_____ 6A___.

2.8 J
,,..., ,,,,_&7
:'=:"'' 3.sT

mvii^miiimiiWiiiWiiiffiMs
6,6
6.5

7
3,5 J
6.2

3.3 J
3JJ

6
3.4 J
6.1
6.2

6
4J

6.4
4J

2.8
0.45 J

1 U
0.45 J

0,72 U
I U

0.28 J
1 U
1 U

0,25 J
I . 7 J

1 U
0.27 J

1 U
1 U

0.35 J
I U

0.36 J
0.2 U
0.2 U

1 U
0.24 J

1 U

9.1
7.S

JfejLB'V":/v""o,53"

5.1
1.4

16.6
0.04 U

Boxed Sample Results Exceed Shaded Sample Results Exceed Screening
Screening Level By More That) IX Level By More Than IOX

Copper Iron Lead Manganese

3U 1 4810 |
0.5 U 10 U

34.8

3D 369
0.5 U 10 U

3 U
0.1 U
0.5 U

2.23

3 U
O.I U
0,5 U
0.88

3,IS\ 0.27 10 U 1 2.12 1
NMMMMMMMMHMl WMMMMHMMill

fcmuniMP •* •-- 3<*l
0.3

aSMS-Ĵ s—'— 0™™

0.5 U
1-9J

_^^.:4£J
1.4

,^jyyi
3.3

5
5.5 J

5.7 J
4.8
5J

4.7
4.6

5.6 J
4.6

10,2 J
9.7 J

10.1 J
7.1
7J
5.8

311 20 U
O . I I U 101

5U 25 U
0.15 U 36.7 U

0,1 J 109 U
5 U 79.3 J

0.29 U 6.9 U
5 U 30.3 J
5U 440

0.28 U 6,9 U

0.087 U 16.8 U
5 U 30.2 J

0.22 U 6.9 U
5 U 28.9 J
5U 25 U

0.36 U 6.9 U
5 U 46.2 J

0.62 U 6,9 U
0.57 U 6.9 U
0,59 U 6,9 U

5 U 34,8 J
0.087 U 6,9 U

5U 31.8J
A

0.1 U
81.9

=^::_y>£
1.4 J

=;=:,.M,:=s;l™6.r
2.1
5,3

ssmmasaJda=as*™*ssTT
5

|* 5160
1 U

213

248
1 U

102

1770
1.5 U

5U
^^ .̂45.7^smmmmsma*

24.7
29.9

Shaded Result! With (*) Exceed
Screening Level By More Than IWX

Mercury Silver Zinc

0,2 U 0.3 U
0.2 U 0.03 U

0,2 U 0.3 U
0,2 U 0,03 U
0,2 U 0,03 U

0.2 U 0.3 U
0,2 U 4.5 U
0.2 U 5 U
0.2 U 4.5 U
0,2 U 4,5 U
0,2 U 5 U
0.2 U 4.5 U

19.5 0,2 U 5 U
54.4 0,2 U 5 U

0.2 U 4,5 U

5.4
5.4
4.2
5.8
5.9
5.9

8
15,5
15.9
12.8
10.2
7.8
7.8

47.9
46.6
26.4
45.6
25,6
25.5
46.1

25
45.4
42.6
88.9
62.1
433
21,5

fcaj
88.6
586

1720
501

2790
7.08
2771

!*" 6550]
12 U

2120
39

28,4
303

r^__^613J
S;'';r"":::°237

655
510
843
816

0.2 U 4.5 U
0.2 U 5 U
0.2 U 4.5 U
0.2 U 5 U
0.2 U 5 U
0,2 U 4.5 U
0.2 U 5 U
0.2 U 4,5 U
0.2 U 4.5 U
0.2 U 4,5 U
0.2 U 5 U
0.2 U 4.5 U
0.2 U 5 U

, ,J

841
777
780
776
770
917
768

1350
1310
1450
I BO
1010

^ >3|

July 24,20011



Data Summary Table
Canyon Creek - segment CCSegO'

Location Depth
Location Type Ref Date In Feet
Surface Water - Dissolved Metals (ug/1)
CC486 RV II 11/13/1998

I

Antimony Arsenic Cadmium Copper

6.7 | 0.24 J [ 7.4 J 0.2 U

Boxed Sample Results Exceed
Screening Level By More Than IX

Iron Lead Manganese

6.9 U | 10.7) | 44.6 |

Shaded Sample Results Exceed Screening
Level By More Than 10X

1 Shaded Results With (*) Exceed
Screening Level By More Than 100X

Mercury Silver Zinc

0.2 U 4.5 U | 1080
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Data Summary Table
Canyon Creek - segment CCSegOS

Location Depth
Location Type Ref Date In Feet Antimony Arsenic Cadmium Copper

Surface Soil (mg/kg)
CCll 193 FP 16 - 333
CCII 194 FP 16 - 443
CCl l 195 FP 16 — 53.8
CCll 196 FP 16 — 19,5
CCll 197 FP 16 - 52.4
CCll 198 FP 16 - 65.25
C.CI400 GS 15 10/03/1998
CC1400 os 15 10/10/1998
CC|4IO CS 15 10/03/1998
CC1413 GS 15 10/03/1998
CCI416 GS 15 10/13/1998
CCI4I7 GS 15 10/13/1998
CCI422 GS 15 10/03/1998
CC1423 GS 15 10/03/1998
CC1428 GS 15 10/03/1998
CCI439 GS 15 10/03/1998
CCI441 GS 15 10/03/1998
CCI446 GS 15 10/03/1998
CC1448 GS 15 10/03/1998
CC1455 GS 15 10/03/1998
CC1458 GS 15 10/03/1998
OC|465 GS 15 10/0341998
CO! 467' GS 15 ld/03/1998
CO 1 475 GS 15 10/03/5199,8
CC1477 GS 15 10/03/1998
CCI483 GS 15 10/103/1998
CCI485 GS 15 10/03/1998
CC200I GS 15 10/09/1998
CC470 GS 11 11/10/1998 0 13.9 J 27.8 j|

4.9 91.7
44.8
24.6
43.8
5.4

12.1
2.8

0.841
4.51

150
168
135
182

, 156.5
155

107
13.1 106

0.718
25.2
11.1„ g
17.9__

8.39
8.19
7,98
6.5

9.06
4,57
7,03
4,18
11.6
5.07

12
12.6

0.231
21.4

243
44.7

5Q.6

72,4
58.9

190 j]
CC471 GS H 11/10/1998 0 17.9 1.2 29.7
CC472 GS 11 11/10/1998 o| 70.3 J 41.3
CC473 GS 11 11/10/1998 0 24.1 J 36.9
CC474 GS H 11/10/1998 0 9.8 J 23.2
CC475 GS H 11/10/1998 0 16.8 J 43.5
CC476 GS H 11/10/1998 0 2.2
CC477 GS H 11/10/1998 0 |_ 34.7 jj 215

148
41.4
36.6
24.9
17.2
35.6

412
165
108
156

30.7
284

CC478 GS II 1 1/10/1998 0 13.6 82.7

Boxed Sample Results Exceed Shaded Sample Results Exceed Screening
Screening Level By More Than IX Level By More Than 10X

Iron Lead

19500
38300
52300
26100
36900
51800
9960

14300
16700
19900
5750

23500
17800
19500
42100
22400
23600
14200
21700
25000
24700
20400
25700
28000
22700
25900
22000
19100
33000
20600
46600
42600
44900
33300
8670

58000

7960
9540

11300
5460

* 33300
* 42200

1860
193

3670
1850

1290
3570
39?

* 17400
4190

13400
2680

114
4210
352

2740

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Manganese Mercury Silver Zinc

750
2240
3770
1490
527

341.5

126
4110
219

7260
1280

590
7270
4790
7450
mo
1810
252

60.5
421

1260
48.4
2450

____ 1060___

1080
_____ 802

782~__

_____ 616
867
427
667
389

1120
476

1160
1220

62.3 0.691
8270
1860

* 32300
9490
7900
7650
1200

16100
3710

1490 J 4.9 J 19.1
988 0.3 J 1.4J

2580 I5.5J 82.3
3650 4.5 J 21.8
4920 3J 12.9
2690 4.1 J 19.3

195 • 0.17 J 0.99 J
3930 1 3.5 J 35.4

3850
208

24300
5320
5330
4060
1330
5380

764 1.2 J
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Data Summary Table
Canyon Creek - segment CCSegOS

Location Depth
Location Type Rcf Date In Feet Antimony Arsenic Cadmium Copper
Surface Soil (mg/kg)
CC478 OS II 11/10/1998 0
CC479 OS 11 11/10/1998 0
C U A I O I I BH 10 09/02/1998 0
CUAIOI2 BH 10 09/02/1998 0
CUA10I2 BH 10 09/02/1998 0
CUAIOI3 BH 10 09/02/1998 0
CUA1014 BH 10 09/02/1998 0
CUAIOI5 BH 10 09/02/1998 0
CUA1016 BH 10 09/02/1998 0
CUA10I7 BH 10 09/02/1998 0

Subsurface Soil (mg/kg)
CC452 MW U 10/29/1998 15
CC452 MW U 10/29/1998 35
CC452 MW U 10/29/1998 35
CC453 MW II 11/05/1998 5
CC456 MW U 11/05/1998 5
CC456 MW 11 11/05/1998 15
CC459 MW II 11/16/1998 10
CC459 MW U 11/16/1998 35
CC460 MW U 11/18/1998 5
CC460 MW II M/I8/1998 20
CC462 MW II 11/13/1998 10
CC462 MW U 1 1/13/1998 5
CC463 MW 11 11/07/1998 10
CC463 MW U 11/09/1998 40
CC464 MW II 1 I/I 1/1998 5
CC464 MW U H/1 1/1998 43
CC464 MW II 11/11/1998 20
CC464 MW II 11/11/1998 5
CC465 MW II 11/10/1998 10
CC465 MW U 11/10/1998 5
CC467 MW H 11/09/1998 6
CC468 MW II 11/10/1998 10
CC469 MW U 11/09/1998 10
CC469 MW 11 11/09/1998 IS
CC480 Mj^ II 11/04/1998 5

10.1
1 U 12,3

1.8 J 13.8
0.75 J 11.2
4.5 J 15.8

0.67 J I0.8J
0.98 U 11.2

1U 11.7

23.7
11.9 103 1

0.2 U 28.2
0.52 J

34.7
0.49 J 26.5

2.9 J • 50.5
0.3 J 26,8

0.2 U 28,4
0.2 U 30.4

Boxed Sample Results Exceed
Screening Level By More Than IX

Iron Lead Manganese

19300
23100 | 48801 1120
20800 93.4 665

21400 | 210 1 802
19400 141 694
19800 | 673 1 1020
20000 77.6 717
21400 76,8 660
19700 117 690

1.1U 3.9J 0,31 UJ 12.2J 8270J 20,5 995 J
I . 4U 2 .1J 0.4 UJ 26,7 J 27000 J 27.7 560 J

2,2 J
29 J 10,7 J 15.8 45.9 J

I0.4UJ 2I.2J 1.4 9.6J
10.1 UJ 8.7 J 0.4 U 24 J

3.7 1.6 13.6
9 0.33 UJ 16.8

3,1 3.8 6.1
0.6 J 2,6 2,3 13

33 2,7 13.3
0.64 UJ I . 4 J 0.92 J 6.9

20 J 7,7 4.3 37.5
5.8 0.37 U 17.1

30.2 J
6,4 0.4 U 22

6 2,2 21
12,2 8,4 51.9

0.84 J 10.4 0.72 J 16.9
0.86 J 3.8 2.8 13,6

10.7 UJ 5.4 J 2.5 13 J
3.1 0.28 U 11.6
5,4 0.36 U 10.5

7 1.7 3.5 J
14.2 UJ 4.8 J 8.7 ^^J

11000 1 6440 1 958 J
10100 149 113J
14900 40,6 614 J
7230 84.7 380

17800 36.3 187
9150 74.2 487
6160 22 331
7360 44,4 730
1980 17.8 246 J

13700 | 1570 1 564
12200 26.4 582

| 6790 1
39400 7.5 366
14700 26,9 526
21400 867 J
11200 78.S 615
7480 126 451
9890 | 925 1 I040J
7980 18.2 321
6460 86.8 38,8
95«0 64.8 57.1
8490 114 123 J

Shaded Sample Results Exceed Screening
Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than 1MX

Mercury Silver

4.9
3,3 J 12,2

0.1 U 0.4 U
O.I U

0,87 J
0.05 U 0,53 J

. 0.2 U 2.7
0.05 U 0.46 J
0.1 U 0.39 U
0.1 U 0.48 J

0.05 UJ 0.57 UJ
0,06 UJ 0.5 UJ

I.I J 11,5
0,05 UJ 0.62 U
0,06 UJ 0.61 U
0,05 UJ 0.2 U
0.06 UJ 0.17 U
0.05 UJ 0.19U
0,05 UJ 0.16 U
0.06 UJ 0.19U
0,05 UJ 0.21 U

0,31 5.3
0,06 UJ 0.21 U

16,2
0,06 UJ OJ22 U
0,06 UJ 0.22 U

5
0,05 UJ 0.21 U

0.15 J 0.36 J
0.05 UJ 0,64 U
0.05 UJ 0.16 U
0.06 UJ 0.2 U

032 0,2 U
0.06 UJ 0.85 U

Zinc

2980
1030

173

381 j|
106
688
120
166
226

64
68.7

797
440

58.4
212

80.4
263
225
338

141 J
792

93.3

199
272

960 j|
242
405
181

34.9
61.9
70S
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Data Summary Table
Canyon Creek - segment CCSegOS

Location Depth
Location Type Ref Date In Feet Antimony Arsenic Cadmium Copper

Boxed Sample Results Exceed
Screening Level By More Than IX

Iron Lead Manganese

Shaded Sample Results Exceed Screening
Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Mercury Silver Zinc
[Subsurface Soil (rag/kg)
CC481 MW 11 11/17/1998 5 14.1 J 5.5
CC48I MW 11 11/17/1998 12 0.99 J 3.9
CUA1011 BH 10 09/02/1998 0.08 2.7 J 15.1
CUA
CUA
CUA
CUA
CUA
CUA
CUA
CUA
CUA
CUA
CUA
CUA
CUA
CUA
CUA
CUA
CUA
CUA
CUA
CUA
CUA
CUA
CUA

Oil BH 10 09/02/1998 0.5 5.2 J 11.8
Oil BH 10 09/02/1998 1 2.5 J 10.8
012 BH 10 09/02/1998 1 28.1 J 37.9

3.9
0.71 J

3.3
12.4
9.1

20.7 J

27.9
11.5

49
54.4
44.9
212

012 BH 10 09/02/1998 0.08 4.9 J 18.5 5.1 , 73.5
012 BH 10 09/02/1998 0.5 15.4 36
013 BH 10 09/02/1998 0.08 5.1 J 14.6
013 BH 10 09/02/1998 0.5 15.2 J 19.8
013 BH 10 09/02/1998 1 13.7 J 17.5
013 BH 10 09/02/1998 1.5 5.2 J 9.9
014 BH 10 09/02/1998 0.08 20 J 28.4 J
014 BH 10 09/02/1998 0.5 33.1 j| 31.5 J

14.6 161
5.4 J 54.1

15.1 J
14.8 J

101
110

7230
6800

23500
19600
20900
40800
22900
34500
21700
24100
21200

5,5 J 49.1 17600
12.8
30.7

014 BH 10 09/02/1998 0:5
0)4 BH 10 09/02/1998 1 18.1 J 24.7 j] 22

177

263
210

015 BH 10 09/02/1998 0.08 2.8 J 15.2 2.1 49.8
015 BH 10 09/02/1998 0.5 18.6 30.4
015 BH 10 09/02/1998 1 1 I .4J 32.5
016 BH 10 09/02/1998 0.08 31.3 45.8
016 BH 10 09/02/1998 0.5 29.7 49.1

17.7
28

30.8
64.1

016 BH 10 09/02|I998 ,1 25,7
016 BH 10 09/02JJ998 ;1 16.4 40 55.3

182
210
310
329
230
221

017 BH 10 09/10,2/1 998 0,08 Oi99 U 10.4 0.2 U 26.1
017 BH 10 09/02/^998 0,5 7.9 U 21.9 6,7 92.2
0|7 BH 10 09/02/199-8 1 9.2 J1 36.6 1 15.8 155

42300

45200
34400
25800
37000
37400
51900
51100

37100
20500
26400
33400

2450
114

_____ 967
mo"
925

6460
1500
4210___

2650
2830
925

4730

6840
4750
651

4090
5640
7530
8460

6690
38.1
1740
3630

423
361
805
672
861

2640
1180
1930
846

1140
1160
1180
2640

2990
1990
911

1640
1640
2860
2730

1990
639

1230
2040

0.66 6.4
0.19J 0.22 J
0.25 2.2
0.58 2.8
0.39 I .9J
2.7 21.8

0.73 5.6
2.1 13.9
0.5 2,8
1.1 6.9
1.1 6.2
0.3 2.5
2.2 17,1
3.5

25,7
2,3 16,9

0.18 2J
I.I 14.4
1,5 15.9
4.5 28.4
4.7 29.9
4i4 20.4
3.2 20,2

0.1 U 0.4; U
0.58 6;5

1.8 14J2

593
143
469

2040
1950 J
2730——

2320 J
_____ S86

2240"
2310
1150
2150

3660
3160

_____ 471
2630~
3850
4050
7110

6240 j|
112

1000
2480 J

Sediment (mg/kg)
CC694 TP 2 01/14/1998 1.5
CC695 TP 2 01/14/1998 0
CC696 TP 2 01/14/1998 3.5
CC697 TP 2 01/15/1998 1.5
CC697 TP 2 01/15/1998 1.5
CC699 TP 2 01/15/1998 0
CC700 TP 2 01/15/1998 1.5
CC704 TP 2 01/15/1998 2.5
CC7Q5 TP 2 01/15/1998 0

203 J
288 J
28.6 J

2.3 UJ
8.5 UJ
27.8 j)

90.7
8.4

12.2

3.6
15.9
25.6

1 J 7.8
18.6j| 14.3

54.4
132
5.1

6.8
53
8.8
7.7
63

1500
510

81.6

31.4
87.4
118

19.1
27.1

| 67800 1
28100
30700

7760
20200
27700
13300
13000

j j ^ i sooo
* 67100

5100

1790
3870

2280
1820
594

538
1130

* 5410 1 | 1820
37.4
4030

* 24
1.1
2.6
0.3

0.27
3.9

99.6
105

10.1
0.56 J

608 0.09 J
1 130 0.07 J

7.2
11.6

0.42 J
6.5

8770
* 22400

882

1050
972

1940
703
844
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I Data Summary Table
Canyon Creek - segment CCSegOS

Location Depth
Location Type Ref Date In Feet Antimony Arsenic
Sediment (mg/kg)
CC706 TP 2 01/15/1998 1.5 U 5.5

Groundwater - Total Metals (ug/1) |
CCI490 MW 12 04/02/1993 5
CC1490 MW 12 05/02/1993 13.5
CCI490 MW 12 11/06/1996 250
CCI491 MW 12 04/02/1993 8
CC149I MW 12 05/26/1993 19
CCI49) MW 12 11/06/1996 35 U
CCI492 MW 12 04/02/1993 2U
CCI492 MW 12 05/26/1993 1.6
CC1492 MW 12 11/06/1996 35 U
CCI493 MW 12 04/02/1993 41
CCI493 MW 12 05/26/1993 1 U
CCI493 MW 12 11/06/1996 35 U
CC1494 MW 12 04/02/1993 2U
CC1494 MW 12 05/26/1993 1.5
CCI494 MW 12 11/06/1996 35 U
CCI496 MW 12 10/28/1996 35 U
CCI497 MW 12 11/1 1/1996 191
CC1498 MW 12 11/06/1996 35 U
CCI499 MW 12 11/06/1996 35 U
C.CI50I MW 12 11/06/19% 35 U
CC1504 MW 12 10/28/1996 75
CC150S MW 12 10/28/19% 113
CfbO'6 MW 12 10/28/1996 %
CC1507 MW 12 10/28/19% 63
CC1508 MW 12 10/28/19% 35 U
CCI509 MW 12 11/0(6/1996 35 U
CCI5IO MW 12 11/06/19% 35 U
CCI5I1 MW 12 11/06/19% 35 U
CCI512 MW 12 ll/Q'6/19% 35 U
CCI5I3 MW 12 11/06/1996 92 1 1
CCI5I4 MW 12 1 1/0-6/1996 35 U
CC1515 MW 12 11/06/1996 35 U
CC452 MW 1 1 12/05/1998 13.5 1 U 1 U
CC452 I^L 23 12/02/1999 13.5 2 U 1 UJ

Cadmium

9.6

l*^^^2«)pr"""*"̂
* 484

156
167
96

W ............. *!V?3

* 210
111
132

* 2.12..
178
52

* 330
* 943

128

* fff
*............._ 1 125

17
143

* 847
161

* ' ?ff
* 596

184
* .._.. 48Q

72
* ........2551.
* CQ1£>"!

132
43.1
22.2

Boxed Sample Results Exceed Shaded Sample Results Exceed Screening
Screening Level By More Than 1 X Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Capper Iron Lead Manganese Mercury Silver Zinc

| 62.8 1 16000 1020 1020 | 0.22 j I . 2 J | 1260

a fr-gSH
|jT*li>7^4lo1
1* Z"j660o1
j^i>*illZS3ff|

1* .20001 |T^JU970l
28 |2!,Ẑ S]

75 1̂ 2̂87̂ ]
•27 |j?__JiSl

5 jT^^Sol141 y^^^sn
774 |*^J951

^""'T'^y jT^^Sojl.rzz^^l EZ^3rj|"""2 ĵ r^^mol
E*"3Sj [̂ '"""gnali******̂ !! |Ti>i|̂ 5o1
ET'**l3>Sy jj^Zjllffll
[ 1423 1 EII3S
KjiZrlM 1 *"9W

i*ZlIj28si1 \*^I^rm.
B|'"'"""iSSj pr^^gaTojl
Ij!*1*1*̂ ?! |T"**^™j
^^^^1 y^ZjazMJ[̂ """"So rs^^fSol
[̂ """''Sl j^z^iSl
tjT*****̂ O |**"23l3Tl
taZZiKj |?"'̂ '1|pijl
[?<<'"jSj [̂ ""'"TJTTO*]
[»f:;Zii588J |A;;;;;;7i0574o1
juipinm-9^4.. r*"""""!̂ ]̂

5U SOU 65,9 117 0.2 U 5U |*^H
_ ^5U 25 U 37,1 5U 0.2 U 5U 1 _ 253flJ

———— ̂ B> —— _ ——— ... ———— i.^ ———————————————————— .... ————— ....... ._ . . . _ S^ ————
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Data Summary Table
Canyon Creek - segment CCSegOS

Location Depth
Location Type Ref Date In Feet Antimony Arsenic Cadmium Copper
Groundwater- Total Metals (ug/1)
CC453 MW 11 12/07/1998 32.5
CC453 MW 11 12/07/1998 32.5
CC453 MW 11 12/07/1998 18
CC453 MW 11 12/07/1998 12
CC453 MW 23 12/02/1999 12
CC453 MW 23 12/02/1999 32,5
CC456 MW 11 12/09/1998 28
CC456 MW 11 12/09/1998 14
CC456 MW 11 12/09/1998 8
CC456 MW 23 12/02/1999 8
CC456 MW 23 12/02/1999 8
CC459 MW U 12/08/1998 45.7
CC459 MW H 12/08/1998 22.8
CC459 MW U 12/08/1998 16.8
CC459 MW 23 12/03JI999 45.7
CC459 MW 23 12/03/1999 16,8
CC460 MW 11 12/07/1998 47,6
CC460 MW II 12/07/1998 13i8
CC460 MW II 12/07/1998 7,8
CC460 MW 23 12/03/1999 7.8
CC460 MW 23 12/03/1999 47,6
CC462 MW U 12/081998 13
CC462 MW; 11 nfdsfwii: 13
CC462 MW U 12/08/1998 7
CC462 MW 23 12/04/1999 9
CC462 MW 23 12/04/1999 32
CC463 MW U 12/07/1998 63
CC463 MW U 12/07/1998 13
CC463 MW U 12/07/1998 7
CC463 MW 23 12/02/1999 9
CC463 MW 23 12/02/1999 63
CC464 MW 11 12/08/1998 63
CC464 MW 11 12/08/1998 24
CC464 MW II 12/08/11998 18
CC464 MW 23 12/03/1999 18
CC464 MW 23 12/03/1999 63
CC465 MW 11 12/08/1998 51

0.23 U 0.61 U

0.16 U 0.52 U
0.19 U 0.58 U

2U 1 UJ
2 U 1 U J
1 U 1 U

2.4 J i.U
2.4 J 1 U
2U 1.2 J
2U 1 J

0.74 U 0.57 J
0^71 U 0.37 J

0.1U 0,62 J
2.2 J 1 U
2.1 J 1 U
1.6J! 0.2 U

I.5U 0.3 U
1.7J 0.47 U
2U 1 U
2U 1 U

I .2J
0.38 J

1 .21. 0.39 J
2U 1 U
2 U;. 1 U

0.54 U 0.37 U
0.53 U 0.39 U
0.45 U 0.26 U

2U 1 U
2U 1 UJ

0.15 U 0.2 U

* 222 1

157 J
* 226

177
_____ 175__

_____ 4.7___

5
4.9

* 246 1
* 258

69.1
68.4
56.5
50.2
42.3
45.1
52.6

185
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134
119
147
149
138
122
128
131

30.4
25

24.8
20.3

20
5 U
5 U
5 U
5 U
5 U

23.4
23.8
25.3
8.4
7.8

1.7 J
1.5 J
0.9 J

5 U
5 U

0.56 U

0.57 U
5 U
5 U

0.33 U 0.74 U I* 211 1
0,36 U 0.56 U

2U 1 UJ
2U 1 UJ

2.7 J 0.2 1 J

* 262
145
114

25.4

39.2
41.2
20.4
28.2
44.6
7.9

17.2
17.8
11.2
5 U

0.57 U

Boxed Sample Results Exceed
Screening Level By More Than IX

Iron Lead Manganese

6.9 U

6.9 U
7.1 J
25 U
25 U
SOU
SOU
SOU
25 U
25 U

6.9 U
6.9 U
6^9 U
74.8 J

25 U
6.9 U
6.9 U
6.9 U
25 U
25 U

29.1 J
111
284

| 895 1
6.9 U
6.9 U
6.9 U
25 U

| 535 1
6.9 U
6.9 U
6.9 U
25 U
25 U

6.9 U

337

215 J
366
463
285
1 U
5.3
5.1
5.9
5.1
9.2
9.4

10
8.1
3.2

10.4

9.9
8.5
9.7

226
249
236
452
15.6
19.4
8.5
7.6

32.2
245

13.8

11.3
13.2
5 U
5 U
5 U
5 U
5 U
5 U
5 U

29.7
56.8
2.7 J
17.4
10,5
1.8 J

1.5 U
1.5 U

5 U
5 U

1030

1040
888
790
8.3 J
7.3 J
21.9

5 U
32.6

* 8030
* 1750 1 737
* 2340

702
31.1
14.1

445
148

4 J

Shaded Sample Results Exceed Screening
Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Mercury Silver Zinc
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Data Summary Table
Canyon Creek - segment CCSegOS

Location Depth
Location Type Ref Dale Jn Feet Antimony Arsenic Cadmium Copper

Boxed Sample Remits Exceed
Screening Level By More Than IX

iron Lead Manganese

Shaded Sample Remits Exceed Screening
Level By More Than tOX

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Mercury Silver Zinc
Groundwater - Total Metals (ug/l)
CC465
CC465
CCM65
CC465
CC467
CC467
CC467
CC467
CC467
CC467
CC468
CC468
CC468
CC469
CC469
CC469
CC480
CC481
CC48!
CC481
CC481

MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW

11
11
23
23
11
I I
11
11
23
23
11
11
23
11
11
23
23
11
I I
23
23

12/08/1998
12/08/1998
12/02/1999
12/02/1999
12/09/1998
12/09/1998
12/09/1998
12/09/1998
12/02/1999
12/02/1999
12/08/1998
12/08/1998
11/30/1999
12/08/1998
12/08/1998
11/30/1999
12/01/1999
12/09/1998
12/09/1998
12/01/1999
12/01/1999

15
9
9

51
7
7

42,5
13
7

42,5
11
5
5

13.8
7.8
10

12.7 |
17.5
11,5
11.5
11,5

2.1 J
5

5.6
4.7 J

1 J
1 U
1 U
2 U
2 U

0.65 U
0.69 U

2 U
0.72 U
0.67 U

2 U
12.5
1.6 J
1,6 J
2 U

Groundwater-Dissolved Metals (ug/l)
CC1490
CCI490
CC1490
CC1490
CCI490
CC1490
CC1490
CC1490
CC1491
CCI49I
CC149I
CCI491
CCI491
CCI491

Julv 24. 2001

MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
M'W
MW
MW

12 04/02/1993
12 05/02/1993
12 09/26/1993
12 09*1/1995
12 04/01/1996
12 11/06/1996
12 04/18/1997
12 10/15/1997
12 04/02/1993
12 05/26/1993
12 05/25/1994
12 04/01/1996
12 11/06/19%
12 04/18/1997

0.27 J
0,2 U

I U J
I U J

1 U

1 U
1 U

1 UJ
I U J

0,2 U
0.2 U

1 U
16.1
12.8
7.9
3.7
I U
I U
1 U

205
48.1
46.7
41,2

52.6 J
50.6

51
51.4
53.4
11.2
11,6
10.9
0.2 J

0.079 U
0,5 U
0,5 U
43.4
44.5

0,34 U 6,9 U 11.3
1.6U 6,9 U 27.4

5 U 25 U 483
5 U 60.9 J 43.4
5 U 50 U 15,2

5 U 50 U 16
5 U 50 U 16.7

| 5.2J 25 U 13,9
5 U 25 U 14.9

0,95 U 29 J 0.75 J
0.88 U 20,2 J 0.62 J

5 U 34.2 J 0.5 U
0,2 U 1040 6.2

0,087 U 825 1.5J
5 U 2420 0,5 U
5U 133 5.1
5 U 50 U 6,3
5 U 50 U 7.6
5U 25 U

2.9 J
8.6 J
5 U
5 U

6.2 J

6J
5.8 J
5 U

6.1 J
21.4
18.5
5 U

764
858
906

13.9
5 U
5 U
5 U

35 U

16.9J

* 163
67
66

*
*

135
500
%

*_... ... 775

0.2 U
0,2 U
0,2 U
0,2 U
0.2 U

0,2 U
0,2 U
0.2 U
0,2 U
0,2 U
0,2 U
0,2 U
0,2 U
0,2 U
0,2 U
0,2 U
0*2 U
0|2U
0,2 U

0.2 U

5 U
5U
5 U
5 U

4.5 U
4,5 U

5 U
4.5 U
4.5 U

5 U
5U
5 U
5 U
5 U

* 3020
2900
36.5
17.4
5 U

2650]
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Data Summary Table
Canyon Creek - segment CCSegOS

Boxed Sample Results Exceed
Screening LeveUJy More Than IX

Location
Location Type Ref Date

Depth
In Feet Antimony

Shaded Sample Results Exceed Screening
Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Arsenic Cadmium Copper Iron Lead Manganese Mercury Silver Zinc
Groundwater - Dissolved Metals (ug/1)
CCI491 MW 12 10/14/1997
CCI492 MW 12 04/02/1993
CC1492 MW 12 05/26/1993
CC1492 MW 12 04/01/1996
CCI492 MW 12 11/06/1996
CC1492 MW 12 04/17/1997
CC1492 MW 12 10/14/1997
CC1493 MW 12 04/0211993
CC1493 MW 12 05/26/1993
CCI493 MW 12 09/01/1995
CC1493 MW 12 04/01/1996
CC1493 MW 12 H/06/1996
CCI493 MW 12 04/17/1997
CC1493 MW 12 10/14/1997
CCI494 MW 12 04/02/1993
CCI494 MW 12 05/26/1993
CCJ494 MW 12 09/01/1995
CCJ494 MW 12 04/01/1996
CCJ494 MW 12 11/06/1996
CCI494 MW 12 04/17/1997
CC1495 MW 12 05/27/1994
CO 1496 MW 12 09/26|1993
CCI496 MW 12 05/25)1994
CjC|496 MW 12 09/01/1995
001496 MW 12 04/01/* 1996
CCI496 MW 12 10|2&iJ996
CO 1496 MW |2 04/17/1997
CC1496 MW 12 10/14/1997
COI497 MW 12 05/26/1994
CCI497 MW 12 09/01/1995
CC1497 MW 12 04/01/1996
CC1497 MW 12 11/11/1996
CCJ497 MW 12 04/17/1997
CCJ497 MW '2 10/14/1997
CC1498 MW 12 09/26/1993
CC1498 MW 12 05/26/1994
CCI498 MW I2 09/01/1995

_973j

_320l
-1671

0.2 U

0.2 U

0.2 U

0,2 U

1942

202001

1871

2470
16050 I
20760 I
4060
2550
89101
3826
4200
5500 I
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Data Summary Table
Canyon Creek - segment CCSegOS

Boxed Sample Results Exceed
Screening Level By More Than IX

Location
l/ocatlon Type ;

Depth
In Feet Antimony

Shaded Sample Results Exceed Screening
Level By More Than 10X

Shaded Results WJth (*) Exceed
Screening Level By More Than 1QOX

Arsenic Cadmium Copper Iron Lead Manganese Silver Zinc
Groundwater - Dissolved Metals (ug/l)
CC1498
CO 498
CCI498
CCI498
CC1499
CCI499
CCI499
CC1499
CCI499
CO 499
CCI499
CCISOI
CCJSOI
CCISOI
CCISOI
CCISOI
CCISOI
CCISOI
CCISOI
CC1504
CC1504
CC1504
CCI504
CCI505
CO 505
CO 505
CCI50S
CC1S06
CO 506
CO 506
CO 506
CO 506
CO 507
CO 507
CO 507
CO 507
CO 507

July 24, 2001

MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW

12 04/01/1996
12 11/06/1996
12 04/18/1997
12 10/15/1997
12 09/26/1993
12 05/26/1994
12 09/01/1995
12 04/01/1996
12 11/06/1996
12 04/18/1997
12 10/15/1997
12 09/26/1993
12 05/26/1994
12 09/01/1995
12 04/01/1996
12 11/06/1996
12 04/18/1997
12 10/14/1997
12 09/01/1995
12 04/01/1996
12 10/28/1996
12 04/16/1997
12 10/13/1997
12 09/01/1995
12 04/01/1996
12 10/28/1996
12 04/16/1997
12 09/01/1995
12 04/01/1996
12 10/28/1996
12 04/16/1997
12 10/13/1997
12 09/01/1995
12 10'I8/I995
12 04/01/1996
12 10/28/1996
12 04/17/1997

35 U

35 U

35 U

* 574
85
60
54
46

30 U

0.2 U
0.2 U

0,2 U
0,2 U

.19400.. I

731
8656.
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Data Summary Table
Canyon Creek - segment CCSegOS

Boxed Sample Results Exceed
Screening Level By More Than IX

Location
Location Type Ref

Depth
Date____In Feet Antimony

Shaded Sample Results Exceed Screening
Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Arsenic___Cadmium____Copper Iron Lead Manganese Mercury Silver Zinc
Groundwater - Dissolved Metals (ug/1)
CO 507
CO 508
CO 508
CO 508
CO 508
CO 508
CO 509
CO 509
CO 509
CO 509
CO 509
CO 5 10
CC1510
C C I 5 I O
CO510
CO510
COSH
CCI511
CC1511
CO511
COSH
CQJ5.I2
COtS i 2
CO512
CCi5J2
CO 51 2
CCiS|3
CO513
CO 5 13
CO 5 13
CC15I3
CCI514
CO 5 14
COS1! 4
CO514
CO 5 14
COS 15

MW 12 10/13/1997
MW 12 09/01/1995
MW 12 04/01/1996
MW 12 10/28/1996
MW 12 04/17/1997
MW 12 10/13/1997
MW 12 09/01/1995
MW 12 04/01/1996
MW 12 11/06/1996
MW 12 04/17/1997
MW 12 10/13/1997
MW 12 09/01/1995
MW 12 04/01/1996
MW 12 11/06/1996
MW 12 04/17/1997
MW 12 10/14/1997
MW 12 09/01/1995
MW 12 04/01/1996
MW 12 11/06/1996
MW 12 04/17A1997
MW 12 10/14/1997
MW
MW

2 09|0,1/1995
2 04/01/1996

MW' 12 11/106/1996
MW 12 04/17/1997
MW 12 10/14/1997
MW 12 09/01/1995
MW 12 04/01/1996
MW 12 11/06/1996
MW 12 04/18/1997
MW 12 10/15/J997
MW 12 09/01/1995
MW 12 04/01/1996
MW 12 11/06/1996
MW 12 04/18/1997
MW 12 10/14/1997
MW 12 09/01/1995

114 I

272

421

176!
167J

23 I

..252 I

157 I
2 U
15

35 U

1261
882
37
70

895001
TtiKHH
269401

19800 I

5500 I

14850
J40QQ..I
15600

850
3240

July 24, 2001 Page 9



Data Summary Table
Canyon Creek - segment CCSegOS

Boxed Sample Result * - ceed
Screening Level R* "?• I ban IX

Location Depth
Location Type Ref Pate____In Feet

[Groundwater- Dissolved Metals (ug/1)

Shaded Sample Rewlti Exceed Screening
Level By More Than 10X

Shaded RestiUi With (*) Exceed
Screening Level By Mare Thait 100X

Antimony Arsenic Cadmium Iron LeadI Manganese Mercury Silver Zinc

CCISI5
CCI515
CCI515
CCISI5
CC4S2
CC452
CC453
CC453
CC4S3
CC453
CC4S3
CC453
CC4S6
CC4S6
CC456
CC4S6
CC4S6
CC4S9
CC4S9
CC4S9
CC459
CC4S9
CC460
CC460
CC460
CC460
CC460
CC462
CC462
CC462
CC462
CC462
CC463
CC463
CC463
CC463
CC463

MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW
MW

I I
I I

12 04/01/1996
12 11/06/1996
12 04/18/1997
12 10/15/1997
II 12/05/1998
23 12/02/1999
II 12/07/1998

12/07/1998
12/07/1998

11 12/07/1998
23 12/02/1999
23 12/02/1999
11 12/09/1998
II 12/09/1998
11 12/09/1998
23 12/02/1999
23 12/02/1999
II 12/08/1998
11 12/08/1998
11 12/08/1998
23 12/03/1999
23 12/03/1999
11 12/07/1998
I I 12/07/1998
11 12/07/1998
23 12/03/1999
23 12/03/1999
II 12/08/1998
II 12/08/1998
11 12/0:8/1998
23 12/04/1999
23 12/04/1999
11 12/07/1998
11 12/07/1998
11 12/07/1998
23 12/02/1999
23 12/02/1999

13.5
13.5
32.5
32.5

18
12
12

32.5
28
14

45.7
22.8
16.8
45,7
16.8
47.6
13.8
7.8
7,8

47.6
13
13
7
9

32
63
13
7
9

63

I U
2 U

0.2 U

0,21 U
0.23 U

2 U
2 U

2.5 J
2.4 J
2,4 J
2 U
2 U

0.75 U
0,69 U
0,95 U

2.2 J
2.2 J
1.6 J
1.7 J
25

2 U
2 U

1.2 U

1.2 U
2 U
2 U

0.61 U
0,62 U
0.53 U

2 U
2 U

35 U
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SOU
25 U

6.9 U

8.5 J
6.9 U
25 U
25 U
SOU
sou
sou
25 U
25 U

6.9 U
6.9 U
6.9 U
25 U
25 U

6,9 U
6.9 U
6,9 U
25 U
25 U

28.8 U
129
149

94.7 J
6.9 U
60.8 J
32.5 J
25 b
25U

* 950
59.7
355

13.5
5 U

14.1
13.3
16.5
5 U
5 U

4.9
5

4.9
5.8
5.6
J£TO::i"""luf
9.4
|4:M=:=^
9.7

11.4
9.2
7.6
9.3

* 216

tmmnmMa
1* f 182
* 180

15.4
20

8.2
6.8

16.1

5 U
5 U
5 U
5 U
5 U

a___^s
SS====59J:

4.7 J
7.6 J
5 U

5.8 J
3.6 J
4.6 J

5 U
5 U

im
1090
8%
803
10.3
8.4 J

| 24
5 U
5 U

0.2 U
0.2 U

0.2 UJ

5 U
5 U

* 5180
2500

* 35800
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Data Summary Table
Canyon Creek - segment CCSegOS

Location Depth
Location Type Ref Date In Feet Antimony Arsenic Cadmium Copper
Groundwater - Dissolved Metals (ug/1)
CC464 MW 11 12/08/1998 63
CC464 MW 11 12/08/1998 24
CC464 MW H 12/08/1998 18
CC464 MW 23 12/03/1999 18
CC464 MW 23 12/03/1999 63
CC465 MW H 12/08/1998 51
CC465 MW 11 12/08/1998 15
CC465 MW H 12/08/1998 9
CC465 MW 23 12/02/1999 9
CC465 MW 23 12/02/1999 51
CC467 MVV H 12/09/1998 7
CC467 MW H 12/09/1998 7
CC467 MW 11 12/09/1998 42.5
CC467 MW H 12/09/1998 13
CC467 MW 23 12/02/1999 7
CC467 MW 23 12/02/1999 42.5
CC468 MW 11 I2/Q8/1998 11
CC468 MW H ! 2|Q8/i998 5
CC468 MW1 23 il/3iOH999 5
CC469 MW H 12/08/1998 13,8
CC469 MW H 12/08/1998 7.8
CC469 MW 23 11/30/1999 10
CC48Q MW, 23 12/01/1999 12.7
CC481 MW H |2/09(I998 17.5
CC48I MW H 12/09^1998 11,5
CIC48I MW 23 12/01/1999 11,5

Surface Water - Total Metals (ug/1)
CC17 RV 5 10/05/1991
CC17 RV 11 11/14/1998 | _____
CC19 SP 4 05/17/1991
CC19 SP 5 10/05/199!
CC20 SP 5 10/05/1991
CC23 RV 4 05/15/1991
CC23 RV 4 05/17/1991
CC23 RV 4 05/18/1991
CC23 RV 5 10/04/1991

July 24, 2001

0.3 U 0.33 1
0.4 U 0.75 U

0.42 U 0.58 U
2U 1 U
2 U 1 U J

2.6 J 0.41 J
2.2 J 0.56 J

5 Q.2U

l ___^^129
__j_^^258
*_^^25^
* 147
* 116

23.8
21.1

* 47.7
__ 5.7_ 1U [___,,_________________

4.6 J 1 U \Tmm"n:!'\
1 U 1 U

I U 1 U
1 U 1 U
2 U I U
2U 1 U

0.66 U 0.32 J
0.67 U 0.2 U

2U 1 U
0.9 U 14

0.73 U 12.2
2 U 8.2

_ _ _ _ ^ ^ 5 T
:*^^0___1

___^^^0___Jmm———,——

* 54.4
10.9
11.5
10.3

0.15 J
0.079 U

7.7 J
19.1
isJ
10.1
5 U

0.65 UJ
0.54 UJ

I .7UJ
5 U
5 U
5 U

5 Uru
5 U

1UJ
0.99 UJ

5 U
0,087 U
0.087 U

0.54 J| 5U |
12.1 3.1 ! 0.5 U
1.5 J lU
1.6 J IU
2U i 1 U

7.6 1 U

1

^^^39.2
* 40.6

20.5

8.6
19.5
7.2
6.6

* 396
5.7

6
10.5
10.1

5 U

,, 5U

5 U
5 U

5U [

Boxed Sample Results Exceed
Screening Level By More Than IX

Iron Lead Manganese

6.9 U
88.3 J
6.9 U
25 U
25 U
136

6.9 U
6.9 U
25 U
25 U
SOU

SOU
SOU
25 U
25 U

6.9 U
13.3 U

25 U
747
718

2250 |
25 U
S O U
SOU
25 U

372 |

* 241 1
* ^ 2 n H
* 2 2 8 0 l
* 693 J

28.7 J
12.8

11
26.1
46.5
35.7
15.3

15.9
16

14.7
14

0.25 U
0.25 U

0.5 U
oWu
0.19 U
0.5 U
0^5 U

4.7
5.9

16.2

35
127
37
37

* 1590
38
30

fc __.... 1530 1
57

* 7510
743
459
144

* 6910
6.1 J

4J
9.6 J
5 U
5 U

6.5 J

6.1 J
6.3 J,
5 U
5 U

16,8
19:8

5,U
814
865
918
5 U
5 U
5 U
5 U

101

Shaded Sample Results Exceed Screening
Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Mercury Silver

0.2 U 4.5 U
0.2 U 4.5 U
0.2 U f* """"s-z"!
0.2 U 5 U
0.39 , 5 U
0.2 U 4.5 U
0.2 U 4.5 U
0.2 U 4,5 U
0,2 U 5 U
0.2 U 5 U
0.2 U 5 U

0.2 U S U
0,2 U 5 U
0:2 U 5 U
0(2 U 5 U
012 U | 4.7 J
0[2 U 4.5 U
0.2 U 5 U
Q«2 U 4.5 U
0.2 U 4.5 U
0^2 U 51]
0;2 U 5 U
oh u 5 u
0.2 U 5U
0.2 U 5 U

0.2 U 5 U

Zinc

1* 14200 1
* 40200 1^_~j»y
T^J990y
[ * 1 2 6 0 o l

3600
3050

_ * ^ 6 _ _ _ H _ J
^Z""75^
2_______________7(jj
1 * 9 3 4 0 1

£__2£_iJ______________________]
i * 9 4 3 0 l
* 9580

2880
2890
2830
33.7
16.
5 U
103 |

2__________________J
* 5820 1

26flO|

1630
2730
1360
1230

* 35400
923
880

1870
* 3570
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Data Summary Table
Canyon Creek - segment CCSegOS

Boxed Sample Results Exceed
Screening Level By More Than IX

Ixtcalion
Location Typj Ref Date

Depth
In Feet Antimony

Shaded Sample Results Exceed Screening
Level By More Than IOX

Shaded Results With (*) Exceed
Screening Level By More Than lOOX

Arsenic Cadmium Iron Lead Manganese ^Mercury Silver Zinc
Surface Water - Total Metals (ug/1)
CC73
CC283
CC283
CC283
GC284
CC284
CC2R4
CC284
CX784
CCS84
CC284
CC284
CC284
CC284
CC284
CC2K4
CC284
CT2R4
CC284
CC2R4
CC284
CC284
CC2S4
CC2S4
CC284
CX'284
CC284
CC284
CC284
CC2S4
CC284
CC284
CC2S4
CC2S4
CC284
CC284
CC2W

RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
V

Julv24. 2001

10/05/1991
11/09/1997
01/13/1998
05/15/1998
11/09/1997
01/13/1998

4 05/17/1991
10/05/1991
10/27/1993
11/30/1993
12/17/1993
01/2011994
02/18/1994
03/08/1994
03/24/1994
04/07/1994

7 04/19/1994
05/04/1994
05/19/1994
06/07/1994
06/23/1994
07/25/1994
08/16/1994
09/13/1994
10/06/1994
11/16/1994
12/13/1994
01/10/1995
02/09/1995
03/08/1995
03/22/1995
04/12/1995
04/25/1995
05/10/1995
05/23/1995
06/13/1995
06/27/1995

4.7 J
5,4
1.5

4.8 J
5.7

0.51 U
0.34 J

1 U
0.56 U
0.37 J

18.6
7.8

2.5
7.7

'.'yra
13.9
3.3

8.5

J5
aa=

5
Jj|
a

7.4
6.2
8.8

13
18

103
7.6

JUj
6.7

J.2
_1
3.7

-JL
4.1

132
144

92.8 U
140
164

Jl
24

M»KB
33

Jl
39
40
31
30
31
82

21

^27
48

52
66.3

92
303

. Jig,
•™b-is';"™||g"

21
29

^a^amsJl««=«=»

36
40
36

:-^^,^,Jj: =

^••^^••j£

=======

;̂̂ ;ssajj||
„„._____,„„«

67,3
81.4
34.6
67.5
84.8

0.1 U
0.1 UJ
0.2 U
0.1 U

0.1 UJ

0.22 U
0.11 U
0.3 U

0.22 U
O.I I U

JS60I
1190
1980
368

1290
2010
475

1290
1140
1640
2070
2310
1920
2410
2440
1260
695
585
470
725
743
984

1080
800

1120
1980
2480
2710
1680
1110
2190
1170
1060
433
422
444

12



Data Summary Table
Canyon Creek - segment CCSegOS

Boxed Sample Results Exceed
Screening Level By More Than IX

Location
Location

Type Ref Date
Depth
In Feet Antimony

Shaded Sample Results Exceed Screening
Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Arsenic Cadmium Copper Iron Lead Manganese Mercury Silver Zinc
Surface Water - Total Metals (ug/l)
CC284
CC284
CC284
CC284
CC284
CC284
CC284
CC284
CC284
CC284
CC284
CC284
CC284
CC285
CC285
CC285
CC285
CC285
CC285
CC285
CC285
Cp8,5
CC285
CC285
CC285
CC285
CC285
CC285
CC285
CC285
CC285
CC285
CC285
CC285
CC285
CC285
CC285

RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
Ry
RV
RV
RV
RV
RV
RV
RV
RV
RV
R^
RV
RV
RV

07/11/1995
07/25/1995
08/14/1995
09/13/1995
10/18/1995
11/21/1995
12/27/1995
01/17^1996
02/29/1996
03/28/1996
04/17/1996
05/15/1998
05/15/1998
11/09/1997
01/13^1998
05/17/1991
10/05/1991
10/18/1995
11/21/1995
I2J27/1995
01/17/1996
02/29^6
03/28^996
04/17/i 996
05/08/J996
Q6/l9fi996
07/24/1996
08/21/1996
09/26/1996
10/29/1996
11/27/1996
12/13/1996
OI/30/!1997
02/19/1997
03/26/1997
04/16/1997
05/15/1997

1.6

5
5.3

1 U

0.35 U
0.23 J

5.1
6.2
6.7
6.8
8.5

S2K25S

4.8
7.4
14

6.7
21

407
2.8

9.6

10.2
11

63
9.9
17
8.6
30

_6
_7
3.7
7.6
9.8
7.9
15
12
25
13
16
18
15

4.4

3 U

1.7 J
2.1 J

29
31

30
46

44
208
g '̂j-'̂ rr

48
2720

50
34.3 0.2 U

0.1 U
O.I UJ

0.3 U

0.22 U
0.11 U

791
818

1020
926

1300
820

1220
2100
1170
1800
687
402

1550
2570
554

1890
1590
1040
1550
2490
1530
2270

851
1050
539
989

1230
1070
2170
2500

2100
2650
2730
2360
765
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Data Summary Table
Canyon Creek - segment CCSegOS

Location Depth
Location Type Ref Date In Feet
Surface Water ~ Total Metals (ug/1)
CC28S RV 7 06/24/1997
CC285 RV 7 07/23/1997
CC285 RV 7 08/14/1997
CC285 RV 7 09/04/1997
CC285 RV 7 10/16/1997
CC285 RV 7 11/26/1997
CC285 RV 7 12/19/1997
CC285 RV 7 01/22/1998
CC285 RV 7 02/26/1998
CC285 RV 7 03/20/1998
CC285 RV 7 04/23/1998
CC285 RV 18 10/27/1998
CC285 RV 18 11/18/1998
CC285 RV 18 12/15/1998
CC285 RV 18 01/20/1999
CC285 RV 18 03/23/1999
CC285 RV 18 04/21/1999
CC285 RV 18 05/05/1999
CC285 RV 18 05/24/1999
CC285 RV 18 06/15/1999
CC285 RV 18 07/08/1999
CC285 RV is 08/05/1999
CC2R5 RV 18 OS/30/1999
CC285 RV 7 05/28/1998
CC285 RV 7 06/26/1998
CC285 RV 7 07/28/1998
CC28S RV 7 07/2,8/1998
CC285 RV 7 08/26/1998
CC285 RV 7 08/26/1998
CC285 RV 7 09/24/1998
CC285 RV 7 10/26/1998
CC285 RV 7 11/25/199-8
CC285 RV 7 01/15/1999
CC285 RV 7 02/23/1999
CC285 RV 7 03/08/1999
CC285 RV 3 05/14/1998
CC2S5 RV 3 05/14/1998

Antimony Arsenic Cadmium Copper

2.8
*6

IZIZZiZ========«=«

..::.=J55:!.̂ J4;;::i==l5S:':=i""lT
23
0.7

^^J^,=:=,=,=^

11

16
20
17
21

===»=ILBaoeMH,

regpff,»w;.isi:i!ii,!Jte:
7
3

J4
;::= = ,:=:=^^

9
5.4
6.1
11
10
11

9.6
10

9.6
28
16
IS
15

^ V

1.4 33

1

2 U

Jfc

Boxed Sample Results Exceed
Screening Level By More Than IX

Iron Lend Manganese

3700 |

119

39
50

257
60

698
292

* '̂̂ apj
2.5
60
89

*._........ }920
46

no
J&

""="'"rasoa

130
-^..Jm,»aH
""";"™""~17

1400
no^::==l:^,.

61.4
45.9
100
54
62
58
57
58
72
46
77
61
37
43

43,1

370 |

31

Shaded Sample Results Exceed Screening
Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Mercury Silver Zinc

0,2 U 0.2 U

466
767

1250
1390
1140
1490
2420

156
1830
1840
1340
1600
2400
2800
2300
2800
1300
920
940
320
436
865

1030
764
786

1140
1180
1180
1180
1220
1070

* 3,860
2440
1960
2280

mrJ^\
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Data Summary Table
Canyon Creek - segment CCSegOS

Location Depth
Location Type Rcf Date____In Feet Antimony

Boxed Sample Results Exceed
Screening Level By More Than IX

Shaded Sample Results Exceed Screening
Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Arsenic Cadmium Copper Iron Lead Manganese Mercury Silver Zinc
Surface Water-Total Metals (ug/1)
CC286
CC286
CC286
CC286
CC286
CC286
CC287
CC287
CC287
CC287
CC287
CC287
CC287
CC287
CC287
CC287
CC'287
CC287
CC287
CC287
CC287
CC287
CC2S7
CC287
CCZ8;7
CC287
CC287
CC287
CC287
CC287
CC287
CC287
CC287
CC287
CC287
CC287
CC287

RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
Rl).
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV

2
2
5
3

11
23

2
2
5
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7

11/09/1997
01/16/1998
10/05/1991
05/15/1998
11/14/1998
12/04/1999
11/09/1997
01/13/1998
10/05/1991
10/27/1993
11/30/1993
12/17/1993
01/20/1994
02/18/1994
03/08/1994
03/24/1994
04/07/1994
04/19/1994
05/04/1994
05/19/1994
06/07/1994
Q6/23/1994
07/25/1994
08/16/1994
09/13/1994
10/16/1994
M/16/1994
12/13/1994
01/10/1995
02/09/1995
03/08/1995
03/22/1995
04/12/1995
04/25/fl995
05/10/1995
05/23/1995
06/13/1995

7.3

8.2
3.7 J
4.7 J
5.4

0.62 U
0.84 J

1 U
1.1 J

I U
0.33 U
0.55 J

13.5
20.7
14.5
iT
24.4

13
17.8
31

20.8
22
22
33
38
30
26
26
18
8.6
8.2
7.7
12
14
18
19
21
21
32
38
39
19
16
24
15
12
7.8
7

6.8

1.9 J 99.6 J
5.3 | 400 1

3 U 106 U
5U L 3?9I
5 U 67.4 J

2.4 J 104
3.7 | 302 |

74.1
296

______ 4£
———— ~fcjr

136
33.5
74.7

^~ 179
55
56
62
56
59
52
55
53
47
383
42
34
39
49
55
62
53
50
59
54
137
44
31
66
46
36
82
33
37

60
135

39.1
113
69

70.8
118

0.1 U
0.17 J

0,2 U
0.2 U
0.2 U
0.1 U

0.1 UJ

0.22 U
0.61

0.3 U
5 U
5 U

0.22 U
0.11 U

2140
2970
2480
660

* 3650
2080
2680

* 4270

4600
2350
1170
1160
1000
1520
1690
2390
2850
2880
3430

* 3230
2530

* 3970
2550
2100
905
786
919
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Data Summary Table
Canyon Creek - segment CCSegOS

Location Depth
Location Type Ref Date In Feet
Surface Water - Total Metals (ug/1)
CC287 RV 7 06/27/1995
CC287 RV 7 07/11/1995
CC287 RV 7 07/25/1995
CC287 RV 7 08/14/1995
CC287 RV 7 09/13/1995
CC287 RV 7 10/18/1995
CC287 RV 7 11/21/1995
CC287 RV 7 12/27/1995
CC287 RV 7 01/17/1996
CC287 RV 7 02/29/1996
CC287 RV 7 03/28/1996
CC287 RV 7 04/17/1996
CC287 RV 7 05/08/1996
CC287 RV 7 06/19/1996
CC287 RV 7 07/24/1996
CC287 RV 7 08/21/1996
CC287 RV 7 09/26/1996
CC287 RV 7 10/29/1996
CC287 RV 7 11/27/1996
CC287 RV 7 12/13/1996
CC287 RV 7 01/30/1997
CC287 RV 7 02/21/1997
CC287 RV 7 03/26/1997
CC287 RV 7 04/16/1997
CC287 RV 7 05/15/1997
CC287 RV 7 06/24/1997
CC287 RV 7 07/23/1997
CC287 RV 7 08/14/1997
CC287 RV 7 09/04/1997
CC287 RV 7 10/16/1997
CC287 RV 7 11/26/1997
CC287 RV 7 12/19/1997
CC287 RV 7 01/22/1998
CC287 RV 7 02/26/1998
CC287 RV 7 03/20/1998
CC287 RV 7 04/23/1998
CC287 J^ 7 05/07/1998

July 24, 200 nU

Antimony Arsenic Cadmium Copper

8.4
ir<uj:juJ2

7^TZll: ~":r:"" "Is"
20

jjl
13
18
27
15
16

7 7:7:14ir
,,̂ J-8,

MSSSSSSSS3S.

24
23
28
29
39
25
27
25
23
6,3

5
10
15
19
22
19
26
25
25
21

__ 1£
4.2

J*w

Boxed Sample Results Exceed
Screening Level By More Than IX

Iron Lead Manganese

36
44
J|

:,„»,„,:,;.„=:««

52
424
680
108
254
282
98

136
219

74
132
314
588
408
76

100
71
91

QJ2
112

1160
46

564
94

325
438
124
288
84
62
76

*-lr..r...j^_
198

Shaded Sample Results Exceed Screening
Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than IMX

Mercury Silver Zinc

———

1220
1690
1770
2490
2780

* 302,9
I960
2500

*..... 3830,
2370
2230
1230
1660
836

1550
. * . . . . . . . 37301

27701
T^^Si
T^^ssool

*^":::|M
* 3340

910
726

1330
19DO
2S40
2850
2750

£ — m
*_^332pJ
*... 3460

2730
1910

— 544

BPŝ lT"



Data Summary Table
Canyon Creek - segment CCSegOS

Boxed Sample Results Exceed
Screening Level By More Than IX

Location
Location

Type Ref Date
Depth
In Feet Antimony

Shaded Sample Results Exceed Screening
Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Arsenic Cadmium Copper Iron Lead Manganese Mercury Silver Zinc
Surface Water - Total Metals (ug/1)
CC287
CC287
CC287
CC287
CC287
CC287
CC287
CC287
CC287
CC287
CC287
CC287
CC287
CC287
CC288
CC288
CC288
CC288
CC.288
CC28S
CC288
GC288
CC288
CC28S
CC288
CC28.8
CC288
CC288
CC288
CC288
CC288
CC288
CC288
CC288
CC356
CC357
CC454

RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
R^
RV
RV
RV
RV
RV
RV
RV
RV
AD
SP
RV

7
7
7
7
7
7
7
7
7
7
7
7
7
3
2
2

18
18
18
IS
18
18
18
18
18
18
18
18
18
18
18
3
3

II
3
3

1 1

05/28/1998
05/28/1998
06/26/1998
07/28/1998
08/26/1998
09/24/1998
10/01/1998
10/08/1998
10/26/1998
1 !/25)l998
01/15/1999
02/23/1999
03/08/1999
05/14/1998
11/09/1997
01/13/1998
10/26/1998
10/26/1998
11/18/1998
12/15/1998
12/28/1998
03/23/1999
04/19/1999
05/05(1999
05/24/1999
05/27/1999
06/02/1999
06/15/1999
07/08/1999
08/05/1999
08/30/1999
05/14/1998
05/17/1998
11/14/1998
05/15/1998
05/16/1998
11/13/1998

1.5
5
5

2 U
0.39 U
0.33 J

7.2
7

9.8
17
18

„,;
17
19
20
18
52
25
30
28
5.1
18.2
31.5
18
19

2U
2.4 J
2.5 J

1.4
2 U
6.9

0.5 U
1 U

11.5

2 U
0.23 U

1 U
0.2 U
0.6 U

2.2

31
32
26
15

11

5.4
12.6

15
5.2

6.7 J
34.2
0.3 J

2 U
U

5 U
0.8 J

106 J
170
672

83.5

107
124
187

]

120
5400
780
230

108

106
102
56
62
59
66
64
61
47°
97

_____ 68_
————— Jg-

46
48.8
77.5
115

_____ 43
42~_

52
230
120
370
55

* 2000
250
99
150
33.2
58.9
50.5
51.1

35
69.6
108

82
560
no
51

37
42.9 J

105
19.4

52.9 J
15.7

6.1 J
11.5 | 1590|

198
715 1 186|

0.2 U
0.1 U

0.1 UJ

0.2 U
0.16 U
0.2 U
0.2 U
0.2 U

0.2

0.2 U
0,22 U
0.11 U

0.2 U
0.042 U

5 U

0.1 U
4.5 U

958
977

1200
1700
2080
2220
2220
2680
2290

3710 I
* 3870

641
2750

* 4410
2300
2200

3600
1900
1300
1400
660
570
470
664

1390
1780
675

*_.. 46201
1 2081

1910|
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Data Summary Table
Canyon Creek - segment CCSegOS

Location Depth
Location Type Rcf Date In Feet Antimony Arsenic Cadmium

Boxed Sample Results Exceed Shaded Sample Results Exceed Screening
Screening Level By More Than IX Level By More Than 10X

Copper Iron Lend

Shaded Retults With (*) Exceed
ScreeningLevel By More Than lOOX

Manganese Mercury Silver Zinc
Surface Water - Total Metals (ug/1)
CC454 RV 23 12/02/1999 3,8 J 1 UI
CC455 RV 11 11/13/1998
CC455 RV 11 11/13/1998 .̂ ^M. 2

CC455 RV 11 11/14/1998 ^==K.^ ^
CC45S RV 11 12/07/1998 5.2 0.49 U
CC4S5 RV 23 12/02/1999 3.9 J 1 UJ
CC457 RV 1) 11/14/1998 7 U
CC4S7 RV 23 12/02/1999 3.9 J U
CC482 RV II 11/14/1998 6.6 U
CC482 RV II 12/09/1998 5.7 U
CC482 RV 23 12/01/1999 3,9 J U
CCROO OF 8 03/24/1998 45 U 40 U
CCS 11 OF 8 04/02/19%
CCS 11 OF 8 03/24/1998 45 U 40 U
CC81I OF 8 01/31/1994
CCS II OF 8 02/28/1994
CCS II OF 8 03/31/1994
CC81I OF 8 04/30/1994
CC8I1 OF 8 05/31/1994
CC8li OF 8 06/30/1994
CCS 11 OF 8 07/31/1994
CCS |1 OF 8 OS/31/1994
CCS 11 OF 8 09/30/1994
CC8II OF 8 10/31/1994
CC8II OF 8 11/30/1994
CCS II OF 8 12/31/1994
CCS II OF 8 01/31/1995
CCS 11 OF 8 02/28/1995
CCS 11 OF 8 03/31/1995
CCS 11 OF 8 04/30/1995
CC811 OF 8 05/31/1995
CC8II OF 8 06/30/1995
CCS 11 OF 8 07/31/1995
CC8II OF 8 08/31/1995
CC8II OF 8 09/30/1995

7.9 5U 111 27.8 63.2 0.2 U 5 U 1270
10.4 1 | 1280 1 154 4.5 U

17.S
17.8

:_19.6;

9,7
36

18.3
34.4
36.8

20
20.8
1.58
4.1
Z3

5
6
7

'"''""(f

5

mmmmmmJLs«=a«ww.

4
5
6
4
4
6
7
7
7
5
3
3
5

CC81I OF 8 10/31/1995 SU
CCS II CE 8 11/30/1995 5

5U | 346 |
I 1.5 j| 124

5 U 89,5 J
SU 285
5, U 76.7 J
5U 177
5 U 106
5 U 56.6 J

| 14.8 1
5 U
3 U

550
114 J

îTO,Jj|4
''̂ '̂jll
i;J:""m'lrT

^wi.
^^^''ijigMMMmjK

36.3
914

5.66
25 U
J7

"li::;""";"'m:30S

M
ZIlI!!li:':=-^l2f

50
47
37
40
37
33
36
42
37
52
39
46
50
43
28
27
40
87

0.31
104 0.2 U 5 U
108 0.2 UJ 4.5 U

=s=3!B=m==as ^^ ^^

117 0,2 U 5U
|6£ 0,2 U 5 U

'"'""""'IflT 0,2 U 5 U
112 0.2 U 5U

62.9 0.2 U 5 U
280 0.58 4 U
125 0,2 U 1 U

8.11 0.2 U 4U

2120
2470
2970
1580

* 47601
2730 fm*mmmmmm±

* 4590 1
I*.. VS400|
1* 3K30
^^ zm

:"J|g7=

394
1430
468
526
525
723
489
425
313
380
437
498
407
399
8KS
765
825
640
466
405
455
529
651

^ 412
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Data Summary Table
Canyon Creek - segment CCSegOS

Location Depth
Location Type Ref Date In Feet Antimony Arsenic Cadmium Copper

(Surface Water - Total Metals (ug/1) |
CC8II OF 8 12/31/1995
CC81I OF 8 01/31/1996
CCS II OF 8 02/29/1996
CCS 11 CF 8 03/31/1996
CCS 11 OF 8 04/30/1996
CC8I1 OF 8 05/31/1996
CCS 11 OF 8 06/30/1996
CCS II OF 8 07/31/1996
CC811 OF 8 08/31/1996
CCS 11 OF 8 09/30/1996
CC811 OF 8 10/31/1996
CC81I OF 8 11/30/1996
CC81I OF 8 01/31/1997
CCS II OF 8 02/28/1997
CC8II OF 8 03/31/1997
CCS 11 OF 8 04/30/1997
CC811 OF 8 05/31/1997
CCS 11 OF 8 06/30/1997
CC8I1 OF 8 07/31/1997
CCS II OF 8 08/31/1997
CCS II OF 8 09/30/1997
CCS 11 OF 8 10/3 i/| 997
CCsil OF 8 11/30/1997
CCSjl OF 8 12/31/1997
CC8II CF. 8 01/31/1998
CC81J OF 8 02/28/1998
CCSil OF 8 03/31/1998
CCS 11 OF 8 04/30/1998
CCS 11 OF 8 05/31/1998
CCS 11 OF 8 06/30/1998
CC8I1 OF 8 01/15/1994
CC8I1 OF 8 02/15/1994
CCS 11 OF 8 03/15/1994
CCS 11 OF 8 04/15/1994
CC81I OF 8 05/15/1994
CC8I1 OF 8 06/15/1994
CCS 11 OF 8 07/15/1994

7
4
6-
4

______ 6__

10
6
4
5
4_

——........-., ,1, ,,•!!•—— ---

3
3

, , , ! ! a
5_

10
9

2 U
3

2 U
3

2 U
2 U
2 U
2 U

4
3

2 U
42

4
7
4
6
6
5
5

Boxed Sample Results Exceed
Screening Level By More Than IX

Iron Lead Manganese

46
33
55
55
55
55
50

_____ 40__.

47
33
46
31
26
41
62

____ 599__

43
48
45
43
42
44
37
47
69
45
54

355

Shaded Sample Results Exceed Screening
Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Mercury Silver Zinc

444
435
664

1150
1790
1440
700
509
500
609
429
407
324
277
879

2140
868

1630
479
386
382
429
398
277
270
518
456
425
473

322
551
381
508
470
629
443
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Data Summary Table
Canyon Creek - segment CCSegOS

Location Depth
Location Type Rcf Date In feet Antimony Arsenic Cadmium

Boxed Sample Remits Exceed Shaded Sample Results Exceed Screening
Screening Levd By More Than IX Level By More Ttum IOX

Shaded Results With (*) Exceed
Screening Level By More Than IttOX

Copper Iron Lead Manganese Mercury Silver Xlnc
Surface Water - Total Metals (ug/1)
CCS 11 OF 8 08/15/1994
CCS II OF 8 09/15/1994
CCS II OF 8 10/15/1994
CC8II OF 8 11/15/1994
CCS II OF 8 12/15/1994
CCS II OF 8 01/15/1995
CCS II OF 8 02/15/1995
CCS II OF 8 03/15/1995
CCS II OF 8 04/15/1995
CCS II OF 8 05/15/1995
CCS II OF 8 06/15/1995
CC81I OF 8 07/15/1995
CCS II OF 8 08/15/1995
CCS II OF 8 09/15/1995
CCS II OF 8 10/15/1995
CCS II OF 8 11/15/1995
CC8I! OF 8 12/15/1995
CC8II OF 8 01/15/1996
CC8I1 OF 8 02/15/1996
CC81I OF 8 03/15/1996
CCS II OF 8 04/15/1996
CCS II OF 8 05/15/1996
CCS II OF 8 06/1 VI 996
CCS 11 OF 8 07/15/1996
CC8II OF 8 08/15/1996
CCS II OF 8 09/15/1996
CCS II OF 8 10/15/1996
CCS II OF 8 11/15/19%
CCS II OF 8 12/15/19%
CCS II OF 8 01/15/1997
CCS1I OF 8 02/15/1997
CCS II OF S 03/15/1997
CC8II OF 8 04/15/1997
CCS 1 1 Or 8 05/15/1997
CC8II OF 8 06/15/1997
CCS II OF 8 07/15/1997

5
4wmraCT-i'Mi'iTHifTisB
4

Sfl^g^ffiffJMSBHaE
4

«r=i=«Js=»==«=»

.̂ .̂ .̂»— .---.......̂ .......̂

4

MsasosJL^^^2mmmmmamm

^:::__ __ |
"^""'•'•'' 3*

2
I
3

5 U
:==^^:.±='=~"^i:::f

3
3
2
4
9
7
4
3
3
3

3
3

2 U
3

11
6
4

CC8I1 QE^ 8 08/15/1997 2U —

391
297
334
418
406
371

431
735
639
699
563
445
389
436
440
561
339
397
410
523
736

1650
1010
628
466
473
492
413
S64
299
270
529

1360
610
633

^±. 391
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Data Summary Table
Canyon Creek - segment CCSegOS

Location Depth
Location Type Ret Date In Feet
Surface Water - Total Metals (ug/1)
C C S 1 1
CCS 1 1
CCS 1 1
C C S 1 1
CCS 11
C C S 1 1
CCS 11
CCS 11
CCS 11
CCS 11

OF 8 09/15/1997
OF 8 10/15/1997
OF 8 11/15/1997
OF 8 12/15/1997
OF 8 01/15/1998
OF 8 02/1 57 1998
OF 8 03/15/1998
OF 8 04/15/1998
O? 8 05/15/1998
OF 8 06/15/1998

Antimony Arsenic Cadmium Copper

2 U
2 U

1 3|
2 U
2 U
21)
2 U
2 U

2
2 U

Boxed Sample Results Exceed
Screening Level By More Than IX

Iron Lead Manganese

Shaded Sample Results Exceed Screening
Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Mercury Silver Zinc

323
364
389
317

_____ 244
246
315
417
404
410

Surface Water - Dissolved Metals (ug/1)
CCI7 RV 5 10/05/1991
CC17 RV 11 11/14/1998
CC19 SP 4 05/17/1991
CC19 SP 5 10/05/1991
CC20 SP 5 10/05/1991
CC23 RV 4 05/15/1991
CC23 RV 4 05/17/1991
CC23 RV 4 05/18/1991
CC23 RV 5 10/04/1991
CC23 RV |5 10/05/1991
CC283 RV 2 11/09IJ997
CC283 RV 2 01/13/1998
CC283 RV 3 05/15/1998
CC284 RV 2 1 1/09/1 99'7
CC284 RV 2 01/13/1998
CC284 RV 4 05/17/1991
CC284 RV 5 10/05/1991
CC284 RV 7 10/27/1993
CC284 RV 7 11/30/1993
CC284 RV 7 12/17/1993
CC284 RV 7 01/20/1994
CC284 RV 7 02/18/1994
CC284 RV 7 03/08/1994
CC284 RV 7 03/24/1994
CC284 RV 7 04/07/JI994

6.3

4.2
4.9 J

1.3
4.3

4.8 J

1.4 J

0.25
0.12:U

1 U
0.24

0.12 U

8
18.1
5.6
6.4

* 390
5.5
4.5
4.8
19

19.9
8.62
12.5

2.4
8.98
13.3
2.5
7.5
6.3
8.5

10.7
12
12
14
15

8.3

5 U 55.6 J

1.1 45.7
. 0.96 J! 26.1

3 U 47
1.1 43.7

1 J 36.8

7
30.1

14
11

* 1480
13
5

13
18
20

41.7
45.7
16.7
42.8

47
4
6

15
15
18
18
13
25
25
18

89.6

66.5
70.6
30.6
65.5
77.9

0.2 U 5 U

0,2 U 0.03 U
0.1 Ul 0:1 I U

0.2 U 0,3 U
0,2 U 0.03 U1

O.I UJ 0.11 U

1450
2620
1420
1160
3830
990
905
929

3630
3660
1220
1830

327
1240
2030
485
999

1130
1650
2130
2310
1970
2440
2470
1280
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Data Summary Table
Canyon Creek - segment CCSegOS

Location Depth
Location Type Ref Date In Feet Antimony
Surface Water - Dissolved Metals (ug/1)
CC284 RV 7 04/19/1994
CC284 RV 7 05/04/1994
CC284 RV 7 05/19/1994
CC284 RV 7 06/07/1994
CC284 RV 7 06/23/1994
CC284 RV 7 07/25/1994
CC2.84 RV 7 08/16/1994
CC284 RV 7 09/13/1994
CC284 RV 7 10/06/1994
CC284 RV 7 11/16/1994
CC284 RV 7 12/13/1994
CC284 RV 7 01/10/1995
CC284 RV 7 02/09/1995
CC284 RV 7 03/08/1995
CC2.84 RV 7 03/22/1995
CC284 RV 7 04/12/1995
CC284 RV 7 04/25/1995
CC284 RV 7 05/10/1995
CC284 RV 7 05/23/1995
CC284 RV 7 06/13/1995
CC284 RV 7 06/27/1995
CC284 RV 7 07/11/1995
CC284 RV 7 07/25/1995
CC2W RV 7 08/14/1995
CC284 RV 7 09/13/1995
CC2H4 RV 7 10/18/1995
CC784 RV 7 11/21/1995
CC284 RV 7 12/27/1995
CC284 RV 7 01/17/1996
CC284 RV 7 02/29/1996
CC284 RV 7 03/28/19%
CC2W RV 7 04/17/19%
CC284 RV 3 05/15/1998
CC284 RV 3 05/15/1998
CC2S5 RV 2 11/09/1997
CC285 RV 2 01/13/1998
CC2S5 -lU-' 4 05/17/1991

1.4

4.4
4.7 J

Arsenic Cadmium Copper

1 U

0.21
0.12 U

4.2
.̂ B.|?:J
"""̂ ""l-f

5,1
5.6

6
7.2
5.8
7.1
12
15
16

9,8
6,8
n

6,7
5.8

=========4sssmsssassaa

,2;9
"^""'"U

5
5.9
6.5
6.9
8.1
43
7.8
15

6,7
8,7

* 408
2.7

10.7
17.7
2.7

3 U

1,2
0,83 J

-̂.

Boxed Sampte Results Exceed
Screening Level By More Than IX

Iron Lead

37
33.8
16,8

13
16
15
17
20
It)
17
10
10
14
14
16
17
15
26

1.5 U
18
12
18
23
16
20
22
19
14
16
16
26
52
27

* 1S§
31

18,8

47,7
39,5

4

Manganese

30
58.7
67.6

Shaded Sample Results Exceed Screening
Level By More Thtti 10X

Shaded Result* With (*) Exceed
Screening Level By More Than 100X

Mercury Silver Xinc

0.2 U 0,3 U

0.2 U 0.03 U
0.1 UJ O . I 1 U

608
S86
480
728
728
969

1050
709

1060
1980
2460
2660
1690
1120
2040
1140

^.^J>6*.
395
419
435
580
787
818

1010
893

1280
788

1240
2070
1220
1350
688

355
1480
257'0

^ 555
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Data Summary Table
Canyon Creek - segment CCSegOS

Location Depth
Location Type Ref Date In Feet Antimony Arsenic Cadmium
Surface Water - Dissolved Metals (ug/l)
CC285 RV 5 10/05/1991
CC285 RV 7 10/18/1995
CC285 RV 7 11/21/1995
CC285 RV 7 12/27/1995
CC285 RV 7 01/17/1996
CC285 RV 7 02/29/1996
CC285 RV 7 03/28/1996
CC285 RV 7 04117/1996
CC285 RV 7 05/08/1996
CC285 RV 7 06/19/1996
CC285 RV 7 07/24/1996
CC285 RV 7 08/21/1996
CC285 RV 7 09/26/1996
CC285 RV 7 10/29/1996
CC285 RV 7 11/27/1996
CC285 RV 7 12jf 13/1 996
CC285 RV 7 01/30/1997
CC285 RV 7 02/19/1997
OC285 RV 7 03/26/1997
CC285 RV 7 04/1 6/J 997
CC285 RV 7 06/24/1997
CC285 RV 7 07/23(1997
CC285 RV 7 08/1471997
CC2S5 RV 7 09/04/1997
cbss RV 7 10/16/1997
CC285 RV 7 11/26/1997
CC285 RV 7 12/19/1997
CC285 RV 7 01/22/1998
CC285 RV 7 02/26/1998
CT285 RV 7 03/20/1998
OC285 RV 7 04/23/1998
CC285 RV 18 10/27/1998
CC285 RV 18 11/18/1998
CC2S5 RV 18 12/I5/199&
CC285 RV 18 01/20/1999
CC285 RV 18 03/23/1999
CC285 RV IS 04/21/1999

10.1
11

6.2
10
17
9

14
6

7.2
3.7
7.2
93
8.3
14
11
24
14
17
17
15

LJ.Jiil...iL-ji^j.....^n,^>MJB———

3.1
5

8.5
11

6,4
9.5
14

0.9
14
13

6,5
13
16
19
16
20

8.9

Boxed Sample Results Exceed
Screening Level By More Than IX

Copper Iron Lead Manganese

8
24
40
35
28
38

* 578
37
36
28
58
89
94
29
46
54
37
46
53
38
27
36
80
43
45
70
61
1.5
38
39
91
31
22
22
24
37
24

Shaded Sample Results Exceed Screening
Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Mercury Silver Zinc

1740
1630
1010
1580
2560
1540
1610
836

1120
548
914

1150
1030
2050
2480
3900
2120
2730
2760
2430
505
784

1230
1440
736

1450
1760

151
1890
1840
917

1660
2290
2790
2250
2920
1290
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Data Summary Table
Canyon Creek - segment CCSegOS

Location Depth
Location Type Ref Date In Feet Antimony Arsenic Cadmium
Surface Water - Dissolved Metals (ug/l)
CC285 RV 18 05/05/1999
CC285 RV 18 05/24/1999
CC285 RV 18 06/15/1999
CC285 RV 18 07/08/1999
CC285 RV 18 08/05/1999
CC285 RV 18 08/30/1999
CC28S RV 7 05/28/1998
CC285 RV 7 06/26/1998
CC285 RV 7 07/28/1998
CC28S RV 7 07/28/1998
CC285 RV 7 08/26/1998
CC285 RV 7 08/26/1998
CC285 RV 7 09/24/1998
CC285 RV 7 10/26/1998
CC285 RV 7 11/25/1998
CC285 RV 7 01/15/1999
CC285 RV 7 02/23/1999
CC285 RV 7 03/08/1999
CC28S RV 3 05/14/1998
CC28S RV 3 05/14/1998
CC286 RV 2 11/09/1997
CC286 RV 2 01/16/1998
CC286 RV 5 10/05/1991
CC286 RV 3 05/15/1998
CC286 RV II 11/14/1998
CC286 RV 23 12/04/1999
CC287 RV 2 11/09/1997
CC2S7 RV 2 01/13/1998
CC287 RV 5 10/05/1991
CC287 RV 7 10/27/1993
CC287 RV 7 11/30/1993
CC287 RV 7 12/17/1993
CC287 RV 7 01/20/1994
CC287 RV 7 02/18/1994
CC287 RV 7 03/08/1994
CC287 RV 7 03/24/1994
CC287 RV 7 04/D7/'I994

Boxed Sampte Results Exceed Shaded Sample Results Exceed Screening
(Screening Level By More Than IX Level By More Than 10X

Copper Iron Lead

2 U
1.3
4,4 0.21

4,4 J 0.12U

1,6 1U

3.7 J 1 U
4.3 0,19

4.1 J 0,12 U

6
*4ammMssj

3
7
9

5.2
6.4
10
10
11

9.8
10

9,4
28
17
14
14

3.4
15.1
19.2
15.8
4.9

23.9
12.8
19.8
30.3
21,6

26
26
31
33
23
27
27
17

22

2 U
46

1.4 25.9
1.1 J 17,7

3 U 25,3
5 U S O U
5U 41.2 J
1.3 20

0.89 J 19.2

J*

19
25
19
16
21
27
35
34
43
41
36
34
46
30
43
34
24
30

6U
50.9
395

11
23.5

Shaded Results With (*) Exceed
Screening Ltvei By More Than 100X

Manganese Mercury Silver Zmc

0,41

0,2 U 0.2 U
30

62.2 0,2 U 0.03 U
89.9 0,1 UJ 0,1 IU

33 0,2 U 0.3 U
102 5U

22
50.8
24.7

20
55
34
46
38
36
38
37
35

70,2 0.2 U 5 U
68 0,2 U 0,03 U

95.5 0,1 UJ 0,1 IU

956
505
307
457
944

1130
739
810

1150
1150
1210
1220
1230
1080
3950
2420
1950
2280

475
2090
2940
2490
588

3500
2180
2610
4200
3440
3470
3980

* 5440

liw« î̂ ]
[T^474t!1
|T^^(440liT™*^]
j_ 2440 1
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Data Summary Table
Canyon Creek - segment CCSegOS

Location Depth
Location Type Ref Date In Feet Antimony Arsenic Cadmium
Surface Water - Dissolved Metals (ug/1)
CC287 RV ~l 04/19/1994
CC287 RV 7 05/04/1994
CC287 RV 7 05/19/1994
CC287 RV 7 06/07/1994
CC287 RV 7 06/23/1994
CC287 RV 7 07/25/1994
CC287 RV 7 08/16/1994
CC287 RV 7 09/13/1994
CC287 RV 7 10/16/1994
CC287 RV 7 11/16/1994
CC287 RV 7 12/13/1994
CC287 RV 7 01/10/1995
CC287 RV 7 02/09/1995
CC287 RV 7 03/08/1995
CC287 RV 7 03/22/1995
CC287 RV 7 04/12/1995
CC287 RV 7 04/25/1995
CC287 RV 7 05/10/1995
CC287 RV 7 05/23/1995
CC287 RV 7 06/13/1995
CC287 RV 1 06/27/1995
CC287 RV 7 07/1 l / j j 995
CC287 RV 7 07/25/1995
CC287 RV 7 08/14/1995
CC287 RV 7 09/13/1995
CC287 RV 7 10/18/1995
CC'287 RV 7 11/21/1995
CC287 RV 7 12/27/1995
CC287 RV 7 01/17/1996
CC287 RV 7 02/29/1996
CC287 RV 7 03/28/1996
CC287 RV 7 04/17/1996
CC287 RV 7 05/08/1996
CC287 RV 7 06/19/1996
CC287 RV 7 07/24/1996
CC287 RV 7 08/21/1996
CC287 RV 7 09/26/1996

7
8.3
7.5
11
13
16
20
20
20
32

* 41
38
19
15
21
15
12

7.8
6.9

7
8.4
11
14
17
20

* 200
11
18
26
15
15
9

11
5.8
14
23
24

Boxed Sample Results Exceed
Screening Level By More Than IX

Copper Iron Lead Manganese

22
28
26
29
34
42
46
36
31
40
39
40
26
22
34
27
22
23
22
27
26
34
33
36
38
48
45
55

* 223
45
53
55
66
36
66
94
98

Shaded Sample Results Exceed Screening
Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Mercury Silver Zinc

1050
1200
1010
1570
1720
2490
2940
3020
3480

•MMMlJ
* 67301
* 6370

3380
2550
3640
2500
2100
861
802
906

1260
1700
1790
2580
2800
2930
1670
2580
3870
2310
2220
1220
1650
843

1550
2620
2640
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Data Summary Table
Canyon Creek - segment CCSegOS

Location Depth
Location Type Ref Date In Feet Antimony
Surface Water - Dissolved Metals (ug/1)
CC287 RV 7 10/29/1996
CC287 RV 7 11/27/1996
CC287 RV 7 12/13/1996
CC287 RV 7 01/30/1997
CC287 RV 7 02J7 1/1997
CC2S7 RV 7 03/26/1997
CC2S7 RV 7 04/16/1997
CC287 RV 7 06/24/1997
CC287 RV 7 07/23/1997
CC287 RV 7 08/14/1997
CC287 RV 7 09/04/1997
CC287 RV 7 10/16/1997
CC287 RV 7 11/26/1997
CC287 RV 7 12/19/1997
CC287 RV 7 01/22/1998
CC287 RV 7 02/26/1998
CC287 RV 7 03/20/1998
CC287 RV 7 04/23/1998
CC287 RV 7 05/07/1998
CC287 RV 7 05/28/1998
CC287 RV 7 05/28/1998
CC287 RV 7 06/26/1998
CC287 RV 7 07/28/1998
CC287 RV 7 08/26/1998
CC287 RV 7 09/24/1 998
CC287 RV 7 10W I/I 998
CC287 RV 7 10/08/1998
CC287 RV 7 10/26/1998
CC287 RV 7 11/25/1998
CC287 RV 7 01/15/1999
CC287 RV 7 02/23/1999
CC287 RV 7 03/08/1999
CC287 RV 3 05/14/1998
CC288 RV 2 11/09/1997
CC7RB RV 2 OI/I.VI998
CC288 RV 18 ICV26/I998
CC288 fiV 18 10/26/1998

1,4
4.2

4.1 J

Arsenic Cadmium Copper

2 U
0.18

0,12 U

28
29i

* ??
25
26
26
24

5.4
9,2
14
18
20
18
27
26
25
21
11

3.9
7.3
6,8
9,9
17
18
17
18
21
19

* 49
27
29
28

5.2
20,2
30.6

21
21

2 U
1.3

n « 9 j

Boxed Sample Results Exceed
Screening Level By More Than IX

Iron Lead Manganese

28
18

24.7

* 1,74
51
60
48
71
63
46
32
66
54

* 11-f
57
49
43
44
42
45

* .., 271
33
35
37
34
46
42
50
39
45
34
54
38
28
31

25.7
49.9
29.9

31
32

33
68.9
92.5

Shaded Sample Results Exceed Screening
Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than 1MX

Mercury Silver Zinc

0,2 U 0.2 U
0.2 U 0.03 U

0.1 UJ 0,1 IU

3780 1
A^^^SJoJ
*^543l jn

31590 J
4140
3870
3380

797
1260
2010
2390
2750
2840
3340
3320
3S60
2780
1290
535
966
943

1220
1720
2110
2260
2270
2700
2270

* 7240
3660
3770
3880
688

2680
*,,urn ••••*Wl

23SO|
_ 25701
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Data Summary Table
Canyon Creek - segment CCSegOS

Location Depth
Location Type Rcf Date In Feet Antimony Arsenic Cadmium Copper
(Surface Water - Dissolved Metals (ug/1)
CC288 RV 18 11/18/1998
CC288 RV 18 12/15/1998
CC288 RV 18 12/28/1998
CC288 RV 18 03/23/1999
CC288 RV 18 04/19/1999
CC288 RV 18 05/05/1999
CC288 RV 18 05/24/1999
CC288 RV 18 05/27/1999
CC288 RV 18 06/02/1999
CC288 RV 18 06/15/1999
CC288 RV 18 07/08/1999
CC288 RV 18 08/05/1999
CC288 RV 18 08/30/1999
CC288 RV 3 05/14/1998
CC288 RV 3 05/17/1998
CC288 RV 11 11/14/1998
CC356 AD 3 05/15/1998
CC357 SP 3 05/16/1998
CC454 RV II 11/13/1998
CC454 RV 23 12/02/1999
CC455 RV 11 11/13(1998
CC455 RV 11 11/13/J1998
CC455 RV 11 1. Ml 4/1 998
CC455 RV 11 12/07/1998
CC455 RV 23 12/02/1999
CC45T7 RV 11 i 1/14/1998
CC457 RV 23 12/02/1999
CC482 RV II 11/14/1998
CC482 RV 11 12/09/1998
CC482 RV 23 12/01/1999

1.4 2U
2.3 U 0.23 U

6.1 1 U
0.5 U 0.4 J
0.5 U 0.5 J

6.3 0.2 U
3.9 J 1 U

31
28
30
26
14

9.2
5.8
4.8
4.4
3.6

5
12
15

5.4
6.7 J

34
0.3 J

* 51.5 J
12 J

8
6.1 0.2 U

6.6 1.2J
5.2 0.36 U

3.9 J 1 U
6.2 1 U

3.8 J 1 U
6.1 1 U
5.5 1 U

3.9 J 1 U

14.2 J
18.2
20.2
9.9

35.9
18.7
34.1
35.8
19.9

2 U
1.2 J
5 U

0.6 J
4.1 j|

0.47 U
5 U

0.66 U
5 U

1.2 J
• 5U

5 U
5 U
5 U
5 U
5 U

Boxed Sample Results Exceed Shaded Sample Results Exceed Screening
Screening Level By More Than IX Level By More Than 10X

Iron Lead Manganese

26
16
9

18

26
1 I O J
SOU
624 J

6.9 U
43.2 J
6.9 U

SOU
84.8 J

36 J
SOU
25 U
SOU
S O U
25 U

32
29
31
40
22
22
26
17
23
18
20
31
37

25.3

34.6
1.5 J

41
16.2
16.7

19.2
31.5
33.3
17.2
39.5

25
37

37.3
24.1

81
45
36
36

_____ 33_
43.3 J

———— ——

I8.6J

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Mercury Silver Zinc

0,2 U 0.2 U
O . I 6 U 0.042 UJ
0.2 U 5 U

0.2 UJ

*^^4270]
* 4330 1
* 4440

3630
1830
1290
671
604
571
451
702

1480
1790
673

* 4610 1
206 J|

1* 385Qj| 0.2 UJ
98.4
62.8
92.1

101
112

60.2
116

75.3
103
109

62.4

0.2 U 4.5 U
0.2 U 5 U
0.2 U 4.5 U

0.2 U 5 U
0.2 UJ 4.5 U
0.2 U 5 U
0.2 U 5 U
0.2 U 5 U

1600
1270
1760

2570
2980
1570

* 4760
2720

0.2 U 5 U p" 4630 1
0.2 U 5U |* 5440 1
0.2 U 5 U 3030 1
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ATTACHMENTS
Statistical Summary Tables for Metals



Statistical Summary of Total Metals Concentrations in Surface Water
Segment CCSegOl

Units: ug/L

Analyte Name

Cadmium
Copper
Iron
Lead
Manganese
Zinc

Quantity
Tested

7
7
6
7
7
7

Quantity
Detected

1
2
1
3
2
3

Minimum Maximum Average Coefficient Quantity Quantity Quantity
Detected Detected Detected of Screening Exceeding Exceeding Exceeding

Value Value Value Variation Level (SL) IXtheSL lOXtheSL lOOXtneSL

4.
1.7
22
0.5

2
5.4

4
41
22
6.5

4
32

4
21.4

22
2.6

3
14.5

< 0.001
1.3

< 0.001
1.3

0.47
1.04

2
1

300
15
50
30

1
2
0
0
0
1

0
1
0
0
0
0

0
0
0
0
0
0

Date: 22 MAY 2001
Time: 12:14
Project: Coeur d'Alene basin RI/FS, WA No. 027-RI-CO-102Q

Report: cda3011_sw
Pace: 2
Rimft 0



Statistical Summary of Dissolved Metals Concentrations in Surface Water
Segment CCSegOl

Units: ug/L

Analyte Name

Copper
Iron
Lead
Manganese
Zinc

Quantity
Tested

6
6
2
6
6

Quantity
Detected

1
2
1
3
2

Minimum Maximum Average Coefficient Quantity Quantity Quantity
Detected Detected Detected of Screening Exceeding Exceeding Exceeding

Value Value Value Variation Level (SL) IXtlieSL lOXtheSL lOOXtheSL

1.5
4,1

0.58
2

5.4

1.5
4,2

0.58
6

10.1

1.5
4.15
0.58
3.33
7.75

< 0.001
0.02

< 0.001
0.69
0.43

3,2
1,000

1.09
20.4

42

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

Date; 22MAY2001 • Report-
Time 12:14 PSWK

Coeur d'Alcac basin RKPS, WA No. 027-RI-CO-1Q2Q - Runft



Statistical Summary of Total Metals Concentrations in Surface Soil
Segment CCSeg02

Units: mg/kg

Analyte Name

Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Zinc

Quantity
Tested

4
13
4
12
8
4
13

Quantity
Detected

3
13
4
12
8
4
13

Minimum
Detected

Value

9.1
0,276

23.2
2,660

6.49
681

5.09

Maximum
Detected

Value

11.1
16.7
73.1

238,000
2,550
1,310
1,620

Average Coefficient Quantity Quantity Quantity
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

9.93
3.46

52
42,400

776
1,050

378

0.1
1.37
0.4

1.64
1.1

0.26
1.31

22
9.8
100

65,000
171

3,597
280

0
1
0
2
5
0
5

0
0
0
0
1
0
0

0
0
0
0
0
0
0

Date: 24 MAY 2001
Time: 10:58
Project: Coeur d'AIene basin WPS, WA No. 027-RI-CO-102Q

Report: cda3011_SLCLS
Page: 1
Run#: 0



Statistical Summary of Total Metals Concentrations in Subsurface Soil
Segment CCSeg02

Units: mg/kg

Analyte Name

Antimony
Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Mercury
Silver
Zinc

Quantity
Tested

3
3
3
3
3
3
3
3
3
3

Quantity
Detected

1
3
2
3
3
3
3
1
1
3

Minimum Maximum
Detected Detected

Value Value

38,6
13.2

1.2
14.4

10,000
23.6
101
2.1

24.4
59.3

38,6
32.9
12,5
97,9

16,200
12,400

980
2.1

24.4
3.220

Average Coefficient Quantity Quantity Quantity
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

38.6
23.5
6.85

44
14.000
4,170

538
2.1

24.4
1.260

< 0.001
0.42
1.17
1,06
0.25
1.71
0,82

< 0.001
< 0.001

1.36

31,3
22
9,8
100

65,000
171

3,597
23.5
391
280

1
2
1
0
0
1
0
0
0
2

0
0
0
0
0
1
0
0
0
1

0
0
0
0
0
0
0
0
0
0

Date; 29 MAY 2001
15:27
Coeurd'Aleae basin ROTS, WANo,027-RI-CCM02Q

Report; cda3011jsd
P«e: 2
Run ft 0 i



Statistical Summary of Total Metals Concentrations in Sediment
Segment CCSeg02

Units: mg/kg

Analyte Name

Antimony
Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Mercury
Silver
Zinc

Quantity
Tested

2
2
3
2
3
3
2
2
2
3

Quantity
Detected

2
2
3
2
3
3
2
1
2
3

Minimum Maximum
Detected Detected

Value Value

1.1
3.6

0.52
25.5

11,600
88

428
0.13
0,57
162

1.7
4.5

2.85
32.5

12,000
304
665

0.13
347
257

Average Coefficient Quantity Quantity Quantity
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

1.4
4.05
1.34

29
11,800

184
547

0.13
174
213

0.3
0.16
0.98
0.17
0.02

0.6
0.31

< 0.001
1.41
0.22

3.3
13.6
1.56
32.3

40,000
51.5

1,210
0.179

4.5
200

0
0
1
1
0
3
0
0
1
2

0
0
0
0
0
0
0
0
1
0

0
0
0
0
0
0
0
0
0
0

Date: 29 MAY 2001
Time: 15:27
Project: Coeur d'Alene basin RI/FS, WA No. 027-RI-CO-102Q

Report: cda3011_sd
Paee: 1
Run ft 0



Statistical Summary of Total Metals Concentrations in Groundwater
Segment CCSegOl

Units: ug/L

Analyte Name

Antimony
Arsenic
Cadmium
Copper
Lead
Zinc

Quantity
Tested

2
2
2
2
2
2

Quantity
Detected

1
2
I
1
I
I

Minimum Maximum Average
Detected Detected Detected

Value Value Value

1.6
2.2

3
0,51
0.44
610

1.6
4.5

3
0.51
0.44
610

1.6
3.35

3
0,51
0.44
610

Coefficient Quantity Quantity Quantify
of Screening Exceeding Exceeding Exceeding

Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

< 0.001
0.49

< 0.001
< 0.001
< 0.001
< 0.001

6
50
2
1

15
30

0
0
1
0
0
1

0
0
0
0
0
1

0
0
0
0
0
0

Date:
Tim«

23 MAY 2001
12:14
Coeurd'Alene basin KUPS, WA No. 027-RKXM02Q

Repot cda3011_jw
Psse: 4
Run**: 0



Statistical Summary of Dissolved Metals Concentrations in Groundwater
Segment CCSeg02

Units: ug/L

Analyte Name

Antimony
Arsenic
Cadmium
Lead
Zinc

Quantity
Tested

2
2
2
2
2

Quantity
Detected

1
2
1
1
1

Minimum Maximum Average Coefficient Quantity Quantity Quantity
Detected Detected Detected of Screening Exceeding Exceeding Exceeding

Value Value Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

0.93
2

2.9
0.13
510

0.93
4.2
2.9

0.13
510

0.93
3.1
2.9

0.13
510

< 0.001
0.5

<0.001
< 0.001
< 0.001

2.92
150

0.38
1.09

42

0
0
1
0
1

0
0
0
0
1

0
0
0
0
0

Date: 22 MAY 2001
Time: 12:14
Project: Coeur d'Alene basin RI/FS, WA No. 027-RI-CO-102Q

Report cda3011_sw
Pase: 3
Run#: 0



Statistical Summary of Total Metals Concentrations in Surface Water
Segment CCSeg02

Units: ug/L

Analyte Name

Cadmium
Copper
Iron
Lead
Manganese
Zinc

Quantity
Tested

54
6
7

55
7

55

Quantity
Detected

6
1
3

29
2
51

Minimum Maximum
Detected Detected

Value Value

0.1
0.96
6.7

0,24
2

4.6

1,2
0.96

60
11
8

200

Average Coefficient Quantity Quantity Quantity
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

0.683
0.96
41.6
3.3

5
28.3

0.57
< 0,001

0.73
0.92
0.85
1.28

2
1

300
15
50
30

0
0
0
0
0

11

0
0
0
0
0
0

0
0
0
0
0
0

Daw:
Time;

22 MAY 2001
12:14
Ooew d'Alene town RI/FS, WA No. 027.RI-CO-I02Q

Report: cdaSOlljsw
PlfiK 6
Rvrafc 0



Statistical Summary of Dissolved Metals Concentrations in Surface Water
Segment CCSeg02

Units: ug/L

Analyte Name

Cadmium
Lead
Zinc

Quantity
Tested

56
56
56

Quantity
Detected

7
11
48

Minimum
Detected

Value

0.043
0.12

3

Maximum
Detected

Value

1.3
3

52

Average
Detected

Value

0.52
1.92
21.2

Coefficient
of

Variation

0.94
0.63
0.51

Screening
Level (SL)

0.38
1.09

42

Quantity
Exceeding
IXtheSL

4
7
1

Quantity
Exceeding
lOXtheSL

0
0
0

Quantity
Exceeding

100X the SL

0
0
0

Date: 22 MAY 2001
Time: 12:14
Project: Coeur d'Alene basin RI/FS, WA No. 027-RI-CO-102Q

Report: cda3011_sw
Paae: 5
Runf: 0



Statistical Summary of Total Metals Concentrations in Surface Soil
Segment CCSeg03

Units: mg/kg

Analyte Name

Cadmium
Copper
Iron
Lead
Zinc

Quantity
Tested

12
4
12
11
11

Quantity
Detected

12
4
12
11
11

Minimum Maximum
Detected Detected

Value Value

0.0799
5.65

2,490
36.1
10.1

42.9
334

159,000
15,000
8,780

Average Coefficient Quantity Quantity Quantity
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

6.47
134

48,800
3,540
1,090

1,93
1.11
1.06
1.51
2.39

9.8
100

65,000
171
280

2
2
2
7
3

0
0
0
4
1

0
0
0
0
0

Date: 24MAY 2001 Report: cda3Qll_SLCLS
Tune: 10:58 Pages 2

Coeur d'Aleae twin RBFS, WA No, 027-RI-CO-102Q _ R™*: °Proj«^^



Statistical Summary of Total Metals Concentrations in Groundwater
Segment CCSegOS

Units: ug/L

Analyte Name

Antimony
Arsenic
Cadmium
Iron
Lead
Manganese
Mercury
Zinc

Quantity
Tested

2
2
2
2
2
2
2
2

Quantity
Detected

2
1
1
1
2
2
1
2

Minimum Maximum Average Coefficient Quantity Quantity Quantity
Detected Detected Detected of Screening Exceeding Exceeding Exceeding

Value Value Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

12.1
0.28
0.34
97.7

9.8
7.5

0.33
32.8

18
0.28
0.34
97.7
27.1
10.5
0.33
35.7

15.1
0.28
0.34
97.7
18.5

9
0.33
34,3

0,28
< 0.001
< 0.001
< 0.001

0.66
0.24

< 0.001
0.06

6
50
2

300
15
50
2

30

2
0
0 '
0
1
0
0
2

0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0

Date: 22 MAY 2001
Time: 12:14
Project: Coeur d'Alene basin RI/FS, WA No. 027-RI-CO-102Q

Report: cda3011_sw
Paee: 8
Run#: 0



Statistical Summary of Dissolved Metals Concentrations in Groundwater
Segment CCSeg03

Units: ug/L

Analyte Name

Antimony
Arsenic
Cadmium
Lead
Manganese
Mercury
Zinc

Quantity
Tested

2
2
2
2
2
2
2

Quantity
Detected

2
1
1
2
1
1
2

Minimum Maximum Average
Detected Detected Detected

Value Value Value

11.3
0,43
0,39
2.6
2,3

0.49
28.4

18,2
0.43
0.39
9.2
2.3

0,49
33.2

14.8
0.43
0,39
5.9
2.3

0.49
30.8

Coefficient Quantity Quantity Quantity
of Screening Exceeding Exceeding Exceeding

Variation Level (SL) IXtheSL IDXtheSL lOOXtheSL

0.33
< 0.001
< 0.001

0.79
< 0.001
< 0,001

0.11

2.92
150

0.38
1.09
20.4
0.77

42

2
0
1
2
0
0
0

0
0
0
0
0
0
0

0
0
0
0
0
0
0

Date: 22 MAY 2001
Time: 12:14
Project; ^^ Coeur d'Alene basin RKFS, WA No. 027-RI-CO-102Q

Report cdt3011jsw
Paws: 7
Run#: 0



Statistical Summary of Total Metals Concentrations in Surface Water
Segment CCSegOS

Units: ug/L

Analyte Name

Antimony
Arsenic
Cadmium
Iron
Lead
Manganese
Zinc

Quantity
Tested

3
3
6
4
5
4
6

Quantity
Detected

3
3
5
1
5
2
6

Minimum Maximum Average Coefficient Quantity Quantity Quantity
Detected Detected Detected of Screening Exceeding Exceeding Exceeding

Value Value Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

5.2
1.1
1.4

260
19

81.1
98

85.1
2
2

260
232
150
210

43
1.53
1.66
260

66
116
156

0.93
0.29
0.16

< 0.001
1.41
0.42
0.25

6
50
2

300
15
50
30

2
0
0
0
5
2
6

1
0
0
0
1
0
0

0
0
0
0
0
0
0

Date: 22 MAY 2001
Time: 12:14
Project: Coeur d'Alene basin RI/FS, WA No. 027-RI-CO-102Q

Report: cda3011_sw
Pase: 10
Run ft 0



Statistical Summary of Dissolved Metals Concentrations in Surface Water
Segment CCSegOS

Units: ug/L

Analyte Name

Antimony
Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Zinc

Quantity
Tested

3
3
6
4
4
5
4
6

Quantity
Detected

3
1
5
1
1
4
2
5

Minimum Maximum Average
Detected Detected Detected

Value Value Value

5.2
1.2
0.3
10

250
4

76.9
54

81,5
1.2
1,9
10

250
26,9
140
180

41.6
1.2

1.38
10

250
14.9
108
133

Coefficient Quantity Quantity Quantity
of Screening Exceeding Exceeding Exceeding

Variation Level (SL) IXtheSL lOXtheSL XOOXtheSL

0,92
< 0,001

0.47
< 0.001
< 0.001

0.64
0.41
0.38

2.92
150

0.38
3.2

1,000
1.09
20.4

42

3
0
4
1
0
4
2
5

2
0
0
0
0
3
0
0

0
0
0
0
0
0
0
0

Date:
Timx

22 MAY 2001
12:14
Cocar d'Alene basin RI/FS, WA No. 027-R1-OM02Q

Report oMOlljsw
Paae: 9
Run* 0



Statistical Summary of Total Metals Concentrations in Surface Soil
Segment CCSeg04

Units: rag/kg

Minimum Maximum

Analyte Name

Antimony
Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Mercury
Silver
Zinc

Quantity
Tested

11
12
79
32
85
75
12
12
12
77

Quantity
Detected

11
12
78
32
85
75
12
12
11
77

Detected
Value

1.7
5.8

0.0147
16.3

2,270
1.78
503

0.11
0.45

1.4

Detected
Value

242
3,610

172
1,220

547,000
74,500

8,460
6

157
110,000

Average Coefficient Quantity Quantity Quantity
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

47.1
350

13
310

57,100
7,010
2,510

2.12
46.7

5,370

1.48
2.94
2.08
1.07
1.56
1.95
0.86
1.08
1.28
2.76

31.3
22
9.8
100

65,000
171

3,597
23.5
391
280

5
9

24
20
19
62
1
0
0

48

0
1
2
2
0

32
0
0
0

17

0
1
0
0
0

11
0
0
0
3

Date: 24 MAY 2001
Time: 10:58
Project; Coeur d'Alene basin RI/FS, WA No. 027-RI-CO-102Q

Report: cda3011_SLCLS
Page: 3
Runf: 0



Statistical Summary of Total Metals Concentrations in Subsurface Soil
Segment CCSeg04

Units: nag/kg

Analyte Name

Antimony
Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Mercury
Silver
Zinc

Quantity
Tested

32
32
32
32
32
32
32
32
32
32

Quantity
Detected

10
32
17
32
32
32
32
8
3

32

Minimum Maximum
Detected Detected

Value Value

1.3
0,91
0.48
3.9

7,690
11.8
234
0.07
7.5

16.8

764
87.2
441
370

50.700
59,300
10,100

13,7
126

55,400

Average Coefficient Quantity Quantity Quantity
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

106
11.5
39.2
38.4

14,900
3,570
1,080

4
85,5

2,890

2,29
1.54
2.88
2.08
0.63
3.59
1.65
1.49
0.79
3.77

31.3
22
9.8
100

65.000
171

3,597
23.5
391
280

2
5
2
2
0

10
1
0
0

12

1
0
2
0
0
3
0
0
0
2

0
0
0
0
0
2
0
0
0
2

Date: 29 MAY 2001
15:27
Coew d"Akme bwin RKFS, WA No. 027-RI-CO-102Q

Report: cda301Lsd
Paw: 4
Run#: 0



Statistical Summary of Total Metals Concentrations in Sediment
Segment CCSeg04

Units: mg/kg

Analyte Name

Antimony
Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Mercury
Silver
Zinc

Quantity
Tested

3
3
7
4
7
7
3
3
3
7

Quantity
Detected

2
3
7
4
7
7
3
3
3
7

Minimum Maximum
Detected Detected

Value Value

51.8
4.5
8.2

19.6
8,090

858
330

0.68
1.6

1,480

85.7
29.1
133
185

77,700
23,900

2,910
5

43.1
22,900

Average Coefficient Quantity Quantity Quantity
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

68.8
17.6
39.1
113

39,300
7,200
1,700
3.49
22.6

6,210

0.35
0.7

1.11
0.63
0.53
1.08
0.76
0.7

0.92
1.26

3.3
13.6
1.56
32.3

40,000
51.5

1,210
0.179

4.5
200

2
2
7
3
3
7
2
3
2
7

2
0
5
0
0
7
0
2
0
6

0
0
0
0
0
3
0
0
0
1

Date: 29 MAY 2001
Time: 15:27
Project: Coeur d'Alene basin RJ/FS, WA No. 027-RI-CO-102Q

Report: cda3011_sd
Pane: 3
Run ft 0



Statistical Summary of Total Metals Concentrations in Groundwater
Segment CCSeg04

Units: ug/L

Analyte Name

Antimony
Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Zinc

Quantity
Tested

50
50
50
50
50
50
50
50

Quantity
Detected

21
8
38
17
19
40
15
47

Minimum Maximum
Detected Detected

Value Value

1.4
0.26
0.1

0.46
11.4
0.46
2.4
2.8

10.5
3.9
209

21.3
5,110

698
3,300

33,800

Average Coefficient Quantity Quantity Quantity
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

5.41
2.28
25.7
5.56
943

69.4
305

3,300

0.49
0.55
1.97
1.26
1.71
2.44
2.79
2.3

6
50

2
1

300
15
50
30

10
0

27
11
8

15
5

37

0
0

10
4
2
5
2

25

0
0
2
0
0
0
0

11

Data
Time:

22 MAY 2001
12:14
Coeur d'AletK bmin RI/FS, WA No. 027-RI-CO- 102Q

Report: cdaSOlljw
PWKS 12
Run*; 0



Statistical Summary of Dissolved Metals Concentrations in Groundwater
Segment CCSeg04

Units: ug/L

Analyte Name

Antimony
Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Zinc

Quantity
Tested

50
50
50
50
50
50
50
50

Quantity
Detected

21
8

34
11
6

28
12
44

Minimum Maximum
Detected Detected

Value Value

1.4
0.23
0.44
0.3

14.1
0.33
2.5
1.4

8.7
4.1
212

22.8
177
692
98

33,400

Average Coefficient Quantity Quantity Quantity
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

5.26
2.13
28.6
6.66
120

93.8
28.3

3,460

0.44
0.74
1.86
1.28
0.55
2.07

" 1.37
2.23

2.92
150

0.38
3.2

1,000
1.09
20.4

42

16
0

34
4
0

24
3

33

0
0

24
0
0

14
0

24

0
0
5
0
0
5
0
8

Date: 22 MAY 2001
Time: 12:14
Project: Coeur d'Alene basin RI/FS, WA No. 027-RI-CO-102Q

Report: cda3011_sw
Paee: 11
Run* 0



Statistical Summary of Total Metals Concentrations in Surface Water
Segment CCSeg04

Units: ug/L

Analyte Name

Antimony
Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Mercury
Silver
Zinc

Quantity
Tested

62
62
244
64
62

244
65
64
64

244

Quantity
Detected

57
32

235
22
55
240
59
4
1

243

Minimum Maximum Average
Detected Detected Detected

Value Value Value

0,6
0.32
0,25
0,21
6.8
1.6
10

0.15
0.71
30.3

10.4
3,4
66

1,020
5,970
1,700

39,000
0,29
0.71

16,000

4.52
1.1

4.58
49.2
430

60.4
866

0.21
0.71
815

Coefficient Quantity Quantity Quantity
of Screening Exceeding Exceeding Exceeding

Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

0.56
0.68

1.2
4,41
1,94
3.25
5.89
0.28

< 0.001
2.04

6
50
2
1

300
15
50
2

100
30

17
0

164
11
17

141
26
0
0

243

0
0
2
2
1

15
6
0
0

161

0
0
0
1
0
2
2
0
0
4

Date:
Time;
Project*^

22 MAY 2001
12:14
Cocurd'Aleac basin RMPS, WA No. 027-RI-CO-102Q

Report: «Ja3011_sw
Passe: 14
Run*: 0



Statistical Summary of Dissolved Metals Concentrations in Surface Water
Segment CCSeg04

Units: ug/L

Analyte Name

Antimony
Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Silver
Zinc

Quantity
Tested

61
61
240
61
62

240
62
61
240

Quantity
Detected

59
30
235
13
37
224
56
1

239

Minimum Maximum
Detected Detected

Value Value

0.6
0.14
0.25
0.1
19

0.13
6.2
0.6

7.08

7.3
2.8

64.3
0.95

4,810
308

5,160
0.6

17,300

Average Coefficient Quantity Quantity Quantity
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

3.96
0.634
4.32

0.534
216
13.8
183
0.6
809

0.52
1.04
1.23
0.49
3.63
1.78
3.94

< 0,001
2.14

2.92
150

0.38
3.2

1,000
1.09
20,4
0.43

42

40
0

232
0
1

221
48
1

231

0
0

104
0
0

91
5
0

132

0
0
1
0
0
3
1
0
4

Date: 22 MAY 2001
Time: 12:14
Project: Coeur d'Alene basin RI/FS, WA No. 027-RI-CO-102Q

Report: cda3011_sw
Paee: 13
Run#: 0



Statistical Summary of Total Metals Concentrations in Surface Soil
Segment CCSegOS

Units: mg/kg

Analyte Name

Antimony
Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Mercury
Silver
Zinc

Quantity
Tested

13
23
45
31
45
44
23
17
17
45

Quantity
Detected

10
23
42
31
45
44
23
10
15
45

Minimum Maximum
Detected Detected

Value Value

0.67
2.2

0,231
26.5

5,750
62.3
195

0.17
0.46

0.691

70.3
215
148
412

58,000
42,200
4,920

15.5
82.3

24,300

Average Coefficient Quantity Quantity Quantity
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL lOXtheSL lOOXtlieSL

17.7
34.2
16.3
113

25,800
6,260
1,600
4.05
14.4

2,140

1.21
1.26
1.48
0.78
0.45
1.49
0.84
1.08
1.49
1.83

31.3
22
9.8
100

65,000
171

3,597
23.5
391
280

2
11
21
16
0

36
4
0
0

35

0
0
1
0
0

27
0
0
0

10

0
0
0
0
0
4
0
0
0
0

Date;
Time:
Projec^^

24 MAY 2001
10:58
Cowrd'AlHwb«taRI/FS, WA No. 027-RKXMQ2Q

Report cdtSOlLSLCLS
Pages 4
Run*: 0



Statistical Summary of Total Metals Concentrations in Subsurface Soil
Segment CCSegOS

Units: mg/kg

Analyte Name

Antimony
Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Mercury
Silver
Zinc

Quantity
Tested

38
48
47
48
47
47
47
48
48
47

Quantity
Detected

29
48
38
48
47
47
47
29
28
47

Minimum Maximum
Detected Detected

Value Value

0.6
1.4

0.71
3.5

1,980
7.5

38.8
0.15
0.22
34.9

33.1
49.1
64.1
329

51,900
8,460
2,990

5
29.9

7,110

Average Coefficient Quantity Quantity Quantity
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

14.2
15
12

79.8
21,000

2,060
1,010
1.64
11.4

1,320

0.76
0.87
1.19
1.13
0.64
1.26
0.8

0.94
0.78
1.23

31.3
22
9.8
100

65,000
171

3,597
. 23.5

391
280

1
11
15
14
0

26
0
0
0

30

0
0
0
0
0

17
0
0
0
6

0
0
0
0
0
0
0
0
0
0

Date: 29 MAY 2001
Time; 15:27
Project: Coeur d'Alene basin RI/FS, WA No. 027-RI-CO-102Q

Report: cda3011_sd
Paae: 6
Run#: 0



Statistical Summary of Total Metals Concentrations in Sediment
Segment CCSegOS

Units: mg/kg

Analyte Name

Antimony
Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Mercury
Silver
Zinc

Quantity
Tested

9
9
9
9
9
9
9
9
9
9

Quantity
Detected

7
9
9
9
9
9
9
9
9
9

Minimum Maximum
Detected Detected

Value Value

1
3.6
5.1

19.1
7,760
37.4
538

0.07
0.42
703

288
90.7
132

1,500
67,800
67,100
2,280

24
105

22,400

Average Coefficient Quantity Quantity Quantity
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

81,1
20.4
26.2
271

25,000
11,300

1,220
3.62
26.9

4,310

1.42
1.33
1.63
1.79
0.72
1.88
0.51
2.14

1.6
1.68

3.3
13.6
1.56
32.3

40.000
51.5

1,210
0,179

4.5
200

5
4
9
6
1
8
3
7
6
9

2
0
2
2
0
8
0
3
2
2

0
0
0
0
0
3
0
1
0
1

Date:
Ti

29 MAY 2001
15:27
Coew d'AJen* bum RI/FS, WA No. 027-RI-CO-102Q

Report: cda3Qll_sd
Pate: 5
Run ft 0



Statistical Summary of Total Metals Concentrations in Groundwater
Segment CCSegOS

Units: ug/L

Analyte Name

Antimony
Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Silver
Zinc

Quantity
Tested

56
88
88
56
56
88
56
56
88

Quantity
Detected

17
28
85
23
15
85
36
1

87

Minimum
Detected

Value

1
0.21
0.2
0.9
7.1

0.62
1.8
4.6

17.4

Maximum
Detected

Value

12.5
250

2,551
44.6

2,420
54,894
8,030

4.6
105,740

Average Coefficient Quantity Quantity Quantity
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

3.04
36.3
211
19.4
433

3,390
651
4.6

24,700

0.92
1.72
1.59
0.65
1.51
2.74
2.73

< 0.001
1

6
50

2
1

300
15
50

100
30

1
7

84
22
5

57
13
0

86

0
0

75
16
0

39
10
0

84

0
0

25
0
0

24
2
0

74

Date: 22 MAY 2001
Time; 12:14
Project: Coeur d'AIene basin RI/FS, WA No. 027-RI-CO-102Q

Report: cda3011_sw
Pase: 16
Run* 0



Statistical Summary of Dissolved Metals Concentrations in Groundwater
Segment CCSegOS

Units: ug/L

Analyte Name

Antimony
Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Mercury
Silver
Zinc

Quantity
Tested

56
116
185
68
56
185
56
65
56
185

Quantity
Detected

16
15
181
34
11
174
34
1
3

184

Minimum
Detected

Value

1,5
0.32
0,15
0,91
8.5

2
3.6

0.39
4.7

16,1

Maximum
Detected

Value

12,1
14

1,047
127

2,250
13,836

7,510
0,39
527

172,400

Average Coefficient Quantity Quantity Quantity
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL lOXtheSL lOOXUieSL

3.27
3.02
186

26,3
401
906
663

0,39
184

26,000

0.82
1.51
0.97
0.94
1,66
1.67
2,58

< 0.001
1.61
1.05

2.92
150

0.38
3,2

1,000
1.09
20.4
0.77
0,43

42

4
0

180
31
1

174
15
0
3

182

0
0

179
9
0

153
11
0
3

180

0
0

158
0
0

117
2
0
1

158

Date:
Times

22 MAY 2001
12:14

Piojcct^^ , WA No. 027-R1-CO-102Q

Report cda3011_sw
P»«K 15
Run* 0



Statistical Summary of Total Metals Concentrations in Surface Water
Segment CCSegOS

Units: ug/L

Analyte Name

Antimony
Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Mercury
Silver
Zinc

Quantity
Tested

38
38
346
39
41
295
44
39
38
347

Quantity
Detected

33
9

327
19
38
294
44
4
1

347

Minimum Maximum
Detected Detected

Value Value

1.4
0.23
0.3
0.8

56.6
0.082

8.11
0.17
0.61
156

11.5
2.2
407
14.8

5,400
2,920
3,170

0.58
0.61

35,400

Average Coefficient Quantity Quantity Quantity
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

5.13
0.884

14.4
3.98
521
161
172

0.315
0.61

1,730

0.49
0.84
2.21

1
2

2.32
2.74
0.59

< 0.001
1.32

6
50
2
1

300
15
50
2

100
30

9
0

320
18
12

288
35

0
0

347

0
0

57
3
2

46
- 2

0
0

336

0
0
2
0
0
8
0
0
0

50

Date: 22 MAY 2001
Time: 12:14
Project: Coeur d'Alene basin RI/FS, WA No. 027-RI-CO-102Q

Report: cda3011_sw
Paee: 18
Run#: 0



Statistical Summary of Dissolved Metals Concentrations in Surface Water
Segment CCSegOS

Units: ug/L

Analyte Name

Antimony
Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Zinc

Quantity
Tested

35
35
237
36
41
236
41
237

Quantity
Detected

32
10

237
16
31

235
41
237

Minimum Maximum
Detected Detected

Value Value

1.3
0.18
0.3
0.6

9
1.5

0.41
151

6.6
1.4

408
4,1
624

1,480
3,850
9,370

Average Coefficient Quantity Quantity Quantity
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

4.21
0.478

18.2
1.26
71.7
45.2
160

2,110

0.38
0.94
2.1

0.62
2.04
2.32
3.69
0.68

2.92
150

0.38
3.2

1,000
1.09
20.4

42

26
0

236
1
0

235
39

237

0
0

221
0
0

225
1

230

0
0
7
0
0
7
1

21

Date: 22 MAY 2001
Time: 12:14
Project: j^ Ctxatr d'Alene twin RI/FS, WA No. 027-RI-CO-102Q

R«pott ccWOlljw
Past: 17
Run* 0
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Work Assignment No. 027-RI-CO-l 02Q September 2001

Page 1

SCREENING LEVELS

Based on the results of the human health and ecological risk assessments, 10 chemicals of
potential concern (COPCs) were identified for inclusion and evaluation in the RI. The COPCs
and appropriate corresponding media (soil, sediment, groundwater, and surface water) are
summarized in Table 1. For each of the COPCs listed hi Table 1, a screening level was selected.

The screening levels were used in the RI to help identify source areas and media of concern that
would be carried forward for evaluation in the feasibility study (FS). The following paragraphs
discuss the rationale for the selection of the screening levels.

Applicable risk-based screening levels and background concentrations were compiled from
available federal numeric criteria (e.g., National Ambient Water Quality Criteria), regional
preliminary remediation goals (PRGs) (e.g., EPA Region IX PRGs), regional background studies
for soil, sediment, and surface water, and other guidance documents (e.g., National
Oceanographic and Atmospheric Administration freshwater sediment screening values).
Selected RI screening levels are listed in Tables 2 through 4.

For the evaluation of site soil, sediment, groundwater, and surface water chemical data, the
lowest available risk-based screening level for each media was selected as the screening level. If
the lowest risk-based screening level was lower than the available background concentration, the
background concentration was selected as the screening level.

Groundwater data are screened against surface water screening levels to evaluate the potential for
impacts to surface water from groundwater discharge.

For site groundwater and surface water, total and dissolved metals data are evaluated separately.
Risk-based screening levels for protection of human health (consumption of water) are based on
total metals results, therefore, total metals data for site groundwater and surface water were
evaluated against screening levels selected from human health risk-based screening levels.
Risk-based screening levels for protection of aquatic life are based on dissolved metals results,
therefore, dissolved metals data for site groundwater and surface water were evaluated against
screening levels selected from aquatic life risk-based screening levels.

W:\02700\0106.012\CSM Unit IttJpper Watersheds\Canyon\Attachment 4.wpd
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Table 1
Chemicals of Potential Concern

•* *". '•- " 1'. Bit-^51 »*'

' '. -- .7 A i1?-":-*:;; * Chemical v
Antimony
Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Mercury
Silver
Zinc

• -\& 455* Hainan Health OOPCa - ..•>,- " ^A
""V^S'i'̂ W^:
Soil/Sediment

X
X
X

X
X
X

X

W~j ts,,siiVftr^4;

*€rroandwater;i
X
X
X

X

X

"^Sarface
,iS>WaterSsfe

X
X

X
X
X

X

™;"?,.;,1E Ecological COPC , >r ̂ i ^

;- '̂ Soilfci :I

X
X
X

X

X

: •" • "-. -V

'SedimeBt'f

X
X
X

X

X
X
X

•- Surface '''-
ft >WaterJs;

X
X

X

X

W:\02700\0106.012\CSM Unit l\Upper WatershedsVCanyonXAttachmeat 4.wpd
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Table 2
Selected Screening Levels for Groundwater and Surface Water—Coeur d'Alene River

Basin and Coeur d'Alene Lake

- -
- , ' • • .' . • - - ' . . . , . , • ;

.:?: Chemical. ;_;:;£

Antimony

Arsenic

Cadmium

Copper

Iron

Lead

Manganese

Mercury

Silver

Zinc

:;:,,„ ; Surface ; .V..:;
WaterStel

^r^Cfig^^L-
6'

50a

2<-f

l*f

300'

15'

50"

2"

100'

30e-f

- • • • • ^Surfece^u/T:;
Water Dissolved " T

:.- • ̂ {jig/LK/f':''
2.92b

150c'd

0.38b

3.2s4

l,000c-d

1.09b

20.4b

0.77c-d

0.43^

42c-d

Groundwater
Total,: ; (ug/L)

6'

50"

2*'f

,*f

300'

15'

50'

2'

100a

30e-f

Groundwater
-Dissolved

••^•o^t-F-1'-^
2.92b

ISO0-"1

0.38b

3.2c-d

1,000^

1.09b

20.4b

0.77c-d

0.43c-d

42<*

*40 CFR 141 and 143. National Primary and Secondary Drinking Water Regulations. U.S. EPA Office of Water.
Office of Groundwater and Drinking Water. http://www.epa.gov/OGWDW/wot/appa.html. October 18, 1999,

bDissolved surface water 95th percentile background concentrations calculated from URS project database.
Treshwater NAWQC for protection of aquatic life are expressed in terms of the dissolved metal in the water
column.

dFreshwater NAWQC for cadmium, copper, lead, silver, and zinc are expressed as a function of hardness (mg/L of
CaCO3) in the water column.
Values above correspond to a hardness value of 30 mg/L.

'Toxicological Benchmarks for Screening Potential Contaminants of Concern for Effects on Aquatic Biota: 1996
Revision. U.S. Department of Energy. Office of Environmental Management. ES/ER/TM-96/R2. Value based on
total metals concentration.

fValue based on the protection of aquatic plants.

Note:
)ig/L - microgram per liter

W:\02700\0106.012\CSM Unit IXUpper Watersheds\Canyon\Attachment 4.wpd
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TableS
Selected Screening Levels for Surface Water—Spokane River Basin

Chemical

Antimony

Arsenic

Cadmium

Copper

Iron

Lead

Manganese

Mercury

Silver

Zinc

SpokaneRSegOl

Surface
WaierToial

d*g^}

6*

50*

2*f

1«*

300*

15'

50*

2'

100'

3(f~f

Surface
Water

"_ Dissolved
<Mg^>

2.92"

I50C

Q.38b

2.3^

1,000C

1.09b

20.4b

0.77=

0.22^

30c,d

SpokaaeRSeg02

Surface
Wafer Total

G*g/L)
6'

50*

2*f

!*f

300*

15*

50'

2*

100*

30'-r

Surface
Water

Dissolved
Otg^L)

2.92b

I50C

0.38b

3.8M

1,000£

1.09b

20.4b

0.77C

0.62c'd

SO0-*1

SpokaneRSeg03

Surface
Water Total

Otg^L)

6*

501

2*-(

,*f

300*

15*

50*

2*

100*

30c-f

Surface .
Water

Dissolved
frgflL)

2.92b

150£

0.38b

5.7^

1,000C

I A**

20,4b

0.77= j

1.4s*

75c,d

*40 CFR 141 and 143. National Primary and Secondary Drinking Water Regulations. U.S. EPA Office of Water,
Office of Groundwater and Drinking Water. http://www.epa.gov/OGWDW/wot/appa.htail. October 18, 1999,
Dissolved surface water 95th percentiie background concentrations calculated from URS project database.
Technical Memorandum. Estimation of Background Concentration in Soils, Sediments, and Surface Waters.
Coeur d'Alene Basin RI/FS. URS. May 2001.
freshwater NA WQC for protection of aquatic life are expressed in terms of the dissolved metal in the water
column.

dFresh water NAWQC for cadmium, copper, lead, silver, and zinc are expressed as a function of hardness
(mg/L of CaCO3) in the water column for segments 01,02, and 03 of 20,37, and 59 mg/L, respectively).
'Toxicological Benchmarks for Screening Potential Contaminants of Concern for Effects on Aquatic Biota: 1996
Revision. U.S. Department of Energy. Office of Environmental Management. ES/ER/TM-96/R2. Value based
on total metals concentration.

fValue based on the protection of aquatic plants.

Note:
ug/L - microgram per liter

W:\02700\0106.012\CSM Unit l\Upper Wajersheds\Canyon\Attachraent 4.wpd
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Table 4
Selected Screening Levels—Soil and Sediment

S"»VoU

.. — • -- ~*f? s3?se»^f,->K>~:---.•.i*:-»"T,-iT'• r-*- ?u^%

«l |37fes*F* Sediment

Antimony 31.3' 3.30b 31.3" 31.31

Arsenic 22b I3.6b 12.6" 12.6b 9.34b 9.34b

Cadmium 9.8d 1.56b 9.8d 0.678b 9.8d 0.72b

Copper 100d 32.3b 100d 28C 100d 28C

Iron 65,000b 40,000C 27,600b 40,000C 25,000" 40,000°

Lead 171b 51.5b 47.3b 47.3" 14.9b 14.9"

Manganese 3,597b l,210b 1,760' 630C 1,760' 663b

Mercury 23.5' 0.179b 23.5' 0.179b 23.5' 0.174C

Silver 391' 4.5° 391' 4.5C 391' 4.5°

Zinc 280b 200b 97. lb 97,lb 66.4b 66.4b

'U.S. EPA Region IX Preliminary Remediation Goals for Residential or Industrial Soil
http://www.epa.gov/region09/wasate/sfund/prg. February 3,2000.
"Technical Memorandum. Estimation of Background Concentration in Soils, Sediments, and Surface Waters.
Coeur d'Alene Basin RI/FS. URS. May 2001.

cValues as presented in National Oceanographic and Atmospheric Administration Screening Quick Reference
Tables, NOAA HAZMAT Report 99-1, Seattle, WA. M. F. Buchman, 1999. Values generated from numerous
reference documents.

dFinal Ecological Risk Assessment. Coeur d'Alene Basin RI/FS. Prepared by CH2M HILL/URS for EPA
Region 10. May 18,2001. Values are the lowest of the NOAEL-based PRGs for terrestrial biota (Table ES-3).

Note:
mg/kg - milligrams per kilogram

W:\02700\0106.012\CSM Unit UUpper Watersheds\Canyon\Attachment 4.wpd
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1.0 INTRODUCTION

The Beaver Creek Watershed is located within the Coeur d'Alene River basin and is a northwest-
flowing tributary of the North Fork Coeur d'Alene River (North Fork). The Bureau of Land
Management (ELM) has identified 74 source areas (e.g., mining waste rock dumps, adits, and jig
tailings piles) within the watershed (BLM 1999). The watershed has been affected by mining
activities and past and continuing releases of metals from mining wastes.

Previous clean-up action in the Beaver Creek watershed consists of some isolated portal closures
conducted by the USDA Forest Service in the 1998,1999, and 2000 field seasons. This
watershed is included in an integrated watershed analysis of the Prichard, Beaver, and Eagle
Creek drainages that is currently being performed for the Forest Service and Bureau of Land
Management by the United States Geological Survey. The watershed analysis is being used to
help assess the environmental and human health risks and to establish priorities for reclamation
work at numerous abandoned mine sites located hi the National Forest lands in these watersheds
(Johnson 2000).

This watershed is one of eight watersheds assigned to conceptual site model (CSM) Unit 1,
Upper Watersheds (see Part 1, Section 2, Conceptual Site Model Summary). The watershed
itself is entirely within one segment (Figure 1.1-1). A brief description of the Beaver Creek
Watershed is presented in this section.

1.1 SEGMENT DESCRIPTION

This segment contains the headwaters of Beaver Creek to its confluence with the North Fork
(Figure 4.1-1). Mining and milling were done in the upper portion of the Beaver Creek
Watershed. Sampling of surface water from below the Carlisle Mill site indicates that metals
concentrations are greater than ambient water quality criteria (AWQC). Metals concentrations
decrease from this point on in the lower portion of the watershed. Fish populations in the
watershed appear to be low but are generally comparable to those observed in reference streams,
as discussed in the ecological risk assessment.
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13, REPORT ORGANIZATION

The remedial investigation report is divided into seven parts. This report on the Beaver Creek
Watershed is one of eight reports contained within Part 2 presenting the remedial investigation
(RI) results for the eight CSM Unit 1 upper watersheds. The content and organization of this
report are based on the U.S. Environmental Protection Agency's (EPA's) Guidance Document
for Conducting Remedial Investigations and Feasibility Studies under CERCLA, Interim Final
(USEPA 1988). This report contains the following sections:

• Section 2—Physical Setting, includes discussions on the watershed's geology,
hydrogeology, and surface water hydrology.

» Section 3—Sediment Transport Processes

• Section 4—Nature and Extent of Contamination, includes a summary of chemical
results and estimates of mass loading from source areas

• Section 5—Fate and Transport, includes chemical and physical transport processes
for metals

• Section 6-References

Risk evaluations and potential remedial actions associated with source and depositional areas are
described in the human health risk assessment, the ecological risk assessment, and the feasibility
study (all under separate cover).
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2.0 PHYSICAL SETTING

2.1 GEOLOGY AND MINES

The geology and mining history of the Beaver Creek Watershed are presented in this section.

2.1.1 Geomorphic Setting

The Beaver Creek Watershed is located 5 to 10 miles north of Wallace between the North Fork
and the South Fork Coeur d'AIene River (South Fork) (Part 1, Figure 1.2-2). Beaver Creek and
Prichard Creek to the east are the two principal drainages in the district that discharge into the
North Fork. The headwaters of Beaver Creek, the principal drainage of the Beaver Creek
Watershed, begin at an elevation of approximately 6,000 feet along the north flank of Sunset
Peak, which is coincidentally situated at the headwaters of East Fork Ninemile Creek. Beaver
Creek flows in a westerly direction for 3 miles and then drains north for approximately 6 miles to
the confluence with the North Fork at an elevation of 2,400 feet.

Like most creeks in the district, Beaver Creek flows through a very narrow canyon near the
headwaters (Part 1, Figure 3.2-2). The channel widens downstream near the confluence with the
North Fork. The floodplain in that area is relatively flat, ranging from 0.1 to 0.3 mile wide and
enclosed by steep canyon walls.

2.1.2 Bedrock Geology

Weakly metamorphosed sedimentary rocks assigned to the Precambrian Belt Supergroup are the
most prevalent rocks within the Beaver Creek Watershed (Part 1, Figure 3.2-2). Specifically, the
Prichard and Wallace Formations are the most prevalent formations in the watershed. The
Prichard Formation is present in the upper reaches of Beaver Creek, where the creek flows in a
westerly direction. The Prichard commonly consists of argillite in this area, and most of the
mines of the watershed are located hi the Prichard in the upper reaches of Beaver Creek. The
Burke Formation (mainly a quartzite) is the most prevalent formation throughout most of the
northerly flowing reach of Beaver Creek to a point approximately 2 miles above the confluence
with the North Fork (Umpleby and Jones 1923). At this location, the Revert Formation quartzite
is present in the area surrounding the 2-mile reach to the North Fork.

Waste rock piles are present at mine workings in the Beaver Creek Watershed. Waste rock
consists of broken, angular rock that is generally unmilled and typically dumped near the mouth
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of workings. The chemical content of waste rock in the Beaver Creek Watershed is discussed
further in Section 4, Nature and Extent of Contamination.

2.13 Structural Geology

North-northwest-trending faults dominate the structural fabric of the watershed. The Dobson
Pass Fault is the principal structure in the watershed. It is a normal fault which trends north-
northwest with (primarily) Prichard Formation argillite on the east side (footwall) of the fault and
Wallace Formation argillite on the west side (hanging wall) (Part 1, Figure 3,2-2). The Dobson
Pass Fault has been offset by a series of younger east-west faults in the vicinity of Pony Gulch,
approximately 2 miles north of the confluence of Dudley Creek and Beaver Creek (Part 1,
Figure 3,2-2). The Blue Sky Mine and associated mineralized vein occurs along the Dobson
Pass Fault about 1 mile north of Dobson Pass (Part 1, Figure 3.2-2),

The Carlisle Mine is located along the north-northwest-trending normal fault (the Carlisle Fault),
which parallels the Dobson Pass Fault about 1.5 miles to the west (Part 1, Figure 3.2-2). The
Red Monarch Mine (not shown) is also located along the Carlisle Fault, about 1 mile south of the
Carlisle Mine (Part 1, Figures 3,2-2 and 3.2-3), Although not specifically mapped, the Pony
Mine appears to be in Pony Gulch along the northern extension of the Carlisle Fault. The Pony
Mine (not shown) is located about 2 miles due north of the Carlisle Mine (Part 1, Figure 3.2-3).

Located 1 mile east of the Carlisle Fault is the north-northwest-trending Puritan Fault, which
parallels the Carlisle Fault and hosts the lead-zinc-silver vein of the Idora Mine (Part 1,
Figures 3.2-1 and 3.2-3).

In addition to north-northwest-trending faulting, folding of the Belt Supergroup rocks occurs
along north-northwest-trending folds (Hobbs et al. 1965). A series of subparaliei anticlinal and
synclinal fold axes occur east of the Dobson Pass Fault (Hobbs et al. 1965),

2.1.4 Soils

Like most of the soils throughout the district, the soils of the Beaver Creek Watershed can be
grouped into two broad categories: hillside soils and valley soils. Hillside soils typically consist
of silty loam with variable amounts of gravels and clay, generally less than 2 feet thick (MFG
1992; Camp Dresser & McKee 1986). Valley soils are found within and along the flanks of
Beaver Creek below the confluence with Dudley Creek, and within and along the lower reaches
of Deer Creek, Aider Creek and White Creek, Pony Gulch, and Trail Gulch (not shown), which
are drainages that feed into Beaver Creek to the north of the mapped area in Part 1 Figure 3.2-2.
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The valley soils typically consist of gravel, sand, and silt deposited on valley bottoms; in some
areas, this material is mixed or covered with tailings from milling operations (Umpleby and
Jones 1923). Tailings are discussed further in Section 4, Nature and Extent of Contamination.

One to 3 miles upstream of the confluence of Beaver Creek and the North Fork is a series of
subcircular deposits of terrace gravels; these deposits are mixtures of sand and gravel that exist as
benches up to 1,200 feet topographically above nearby streams (Umpleby and Jones 1923).

2.1.5 Ore Deposits

The Beaver Creek Watershed drains a portion of the Carlisle-Hercules Mineral Belt and the
Sunset Mineral Belt (Part 1, Figure 3.2-3). Ore deposits in Beaver Creek Watershed are
primarily lead-zinc-silver fissure-vein deposits, which are typically steeply dipping veins hosted
by argillite or quartose argillite of the Prichard Formation. Most of the fissure-veins occur in
faults. Zinc and lead were the most abundant metals produced.

The principal ore minerals are galena and sphalerite. Galena is the primary ore mineral of both
lead and silver, and sphalerite is the primary ore mineral of zinc. Associated sulfide minerals are
commonly pyrite and pyrrhotite, with lesser amounts of arsenopyrite. Non-ore gangue minerals
are quartz, siderite, and ankerite, in order of decreasing abundance. An apparently unique
occurrence of the tungsten mineral scheelite with the gangue mineral quartz was noted at the
Pony Mine.

Total sulfide content is relatively low (perhaps on the order of 3 to 5 percent or less), based on a
review of deposit descriptions (IGS 1999) and the carbonate mineral content (i.e., siderite and
ankerite) is less than 3 to 5 percent or nonexistent.

2.1.6 Mining History

A brief summary of available information on historical mining activities is presented in this
section. During the RI/FS process, an extensive list of mines, mills, and other source areas was
developed based on a list originally developed by the Bureau of Land Management (BLM 1999).
This list is presented in Section 4.1, Nature and Extent, and in Appendix I.

In 1907, the Idora Mine became the first mine with recorded production in the watershed.
Production records indicate that there were twelve producing mines in this area. However the
history of many of the mines is unclear, as many of the mines were consolidated over time. In
1940, the Monitor Mining Company was formed through the consolidation of assets of the Ray
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Jefferson, Blue Grouse and Amazon-Manhattan Mining Companies. It was at this time that the
Ray Jefferson Mine and Mill were renamed the Carlisle (IGS 1994 through 1997). The company
is also reported to have controlled the Silver Tip and Tuscombia mines (SAIC 1993). In October
1947, the Monitor Mining Company was consolidated with eleven other companies to form Day
Mines, Inc (IGS 1994 through 1997). Day Mines also controlled the Idora and Nepsic mines
(SAIC 1993).

The Carlisle Mill is the only major concentration mill known to have operated in the Beaver
Creek Watershed. Ore from the mines of the Monitor Mining Company is reported to have been
shipped to the Hercules, Dayrock, and Carlisle flotation mills (IGS 1994 through 1997). Prior to
the construction of the Carlisle Mil! (Ray Jefferson) in 1916 (IGS 1994 through 1997), early ore
production in the watershed may have been hand sorted or jigged or shipped to unrecorded
locations for processing.

Production records for the Beaver Creek Watershed indicate that an estimated 2.14 million tons
of ore were mined in the area from 1907 to 1977 (Mitchell and Bennett 1983; SAIC 1993). From
this ore, an estimated 47,795 tons of lead, 42,366 tons of zinc, 1,498 tons of copper, 62 tons of
silver, and 95 pounds of gold were produced. Tailings production associated with this ore has
been estimated at nearly 2 million tons (SAIC 1993). Because some ores were milled outside the
watershed, not all tailings were disposed of within the reach where the ores were mined.

The following sections provide additional details of the mining history of the Beaver Creek
Watershed. These sections contain historical information for specific mines and mills that
operated within this area.

2.1.6.1 Mines

The mines that operated in the Beaver Creek Watershed for which ore production was recorded
are listed in Table 2.1-1. This table includes the production years of the mine, estimated volumes
of ore and tailings produced as a result of the mining activity, and the segment in which the mine
is located. Only mines with documented ore production are listed. Additionally, some mining
company operations were carried out at more than one location, occasionally in more than one
segment or even more than one watershed. The ore production listed in Table 2.1 -1 is the total
production for all mining operations.
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2.1.6.2 Mills

Table 2.1-2 lists the mills with operations in the Beaver Creek Watershed for which there are
records. This table includes the operating years of the mill and a summary of ownership, and the
segment in which the mill is located. Not all mills are listed, as records were not available for all
mills. BLM has identified the Jenkins prospect and Kenan Group adjacent millsites, but no
records are currently available for these sites.

2.1.7 Mine Workings

Underground workings in many mines can be extensive and act as collection and distribution
systems for groundwater. Individual mine workings in this watershed are typically located along
a single, relatively steep ridge.

Many adits and tunnels in this watershed could act as discharge points for groundwater.
Typically adit drainage discharges to surface water or first infiltrates waste rock piles before
discharging to surface water from seeps. Several adits and tunnels that are known to discharge
mine drainage in this watershed were identified by the BLM (1999).

2.2 HYDROGEOLOGY

2.2.1 Conceptual Hydrogeologic Model

The Beaver Creek Watershed occupies approximately 44.1 square miles, and Beaver Creek flows
approximately 12 miles from its headwaters in the Bitterroot Mountains to its confluence with
the North Fork Coeur d'Alene River (North Fork). The elevation change in the watershed is
approximately 3,600 feet, ranging from 6,000 feet above mean sea level (msl) in the Bitterroots
to 2,400 feet above msl at the confluence with the North Fork (Part 1, Figure 1.2-2).

The hydrogeology of the Beaver Creek Watershed can be divided into two main groundwater
systems: the bedrock aquifer and the shallow alluvial aquifer. The conceptual hydrogeologic
model for the watershed assumes that a single unconfined aquifer is present in the shallow
alluvial sediments, and these sediments are the principal hydrostratigraphic unit in the watershed.
The shallow alluvial sediments consist of natural materials as well as mine tailings and waste
rock. In general, the alluvium increases in thickness from the headwaters of Beaver Creek
toward its confluence with the North Fork (Umpleby and Jones 1923). Very little specific
hydrogeologic data are available for the Beaver Creek Watershed.
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The bedrock aquifer within the Beaver Creek Watershed consists of argillites and quartzites of
the Precambrian formations of the Belt Supergroup, including (principally) the Prichard and
Wallace Formations, and lesser amounts of the, Burke, Revert and St. Regis Formations
(Umpleby and Jones 1923). In general, the bedrock has very low permeability. Secondary
features such as fractures, faults, or mine workings may increase the permeability substantially.

The groundwater system of unconsolidated sediments overlying less permeable rocks occurs
primarily in an elongate trough along Beaver Creek, and varies in shape between V-shaped (e.g.,
between the headwaters in the Bitterroots to a point roughly 3 miles above the town of Delta) to
U-shaped (e.g., between 3 miles above Delta and the confluence with the North Fork) (Part 1,
Figure 1.2-2) (Umpleby and Jones 1923). The width of the trough is as narrow as about 200 feet
in the reach over 3 miles above Delta, and is as wide as approximately 1,500 feet in the vicinity
of Delta (Part 1, Figure 1.2-2) (Umpleby and Jones 1923),

As observed in wells in the Canyon Creek and Ninemile Creek Watersheds, it is assumed that
groundwater levels fluctuate seasonally. Groundwater levels are generally highest in the late
spring and lowest during winter and early spring when precipitation rates are lowest and
snowmelt is not occurring.

2.2,2 Aquifer Parameters

Aquifer parameters are not available for the unconfined aquifer in sediments overlying bedrock.
However, based on reported lithologic similarities with the upper aquifer of the Smelterville
Flats-Bunker Hill aquifer system, it is reasonable to expect that aquifer parameters presented in
Table 2.2-1 would be similar to those found in Beaver Creek. The range of horizontal hydraulic
conductivities presented in Table 2,2-1 are typical of clean sand and gravels (Freeze and Cherry
1979).

2.23 Flow Rates and Directions

Based on similar watersheds (e.g., Canyon Creek and Ninemile Creek), it can be assumed that
the general groundwater flow direction in the Beaver Creek Watershed parallels the flow of
Beaver Creek surface water. There are probably localized areas in Beaver Creek where the flow
direction is downstream toward the creek and some areas where the flow direction is
downstream, away from the creek.

It is assumed that groundwater in Beaver Creek has a fairly steep gradient generally following
the ground surface topography (Part 1, Figure 1.2-2). The gradient of 0.035 calculated for the
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Woodland Park area of Canyon Creek is probably comparable to the lower reaches in Beaver
Creek.

2.2.4 Surface Water/Groundwater Interaction

No information is available on the surface water/groundwater interaction.

2.2.5 Groundwater Use

Use of groundwater supplies for domestic, municipal, and industrial applications (as it relates to
human consumption) is discussed in the baseline human health risk assessment.

2.3 SURFACE WATER HYDROLOGY

The following sections describe the surface water hydrology of Beaver Creek, a tributary to the
North Fork. The basin has a drainage area of approximately 44.1 square miles, with
approximately 12 miles of mapped channel.

2.3.1 Available Information

Stream discharge measurements were taken in association with water quality sampling events
completed by URS and the U.S. Geological Survey (USGS). These measurements occurred from
May 5, 1998 to May 24, 1999. These data are summarized in Table 2.3.1-1. Refer to
Figure 4.1-2 for sampling locations.

The U.S. Department of Housing and Urban Development, Federal Insurance Administration
completed a flood insurance study for the Shoshone County, Idaho in 1979 (FIA 1979). This
document reported computed peak discharges for 10-year (1,730 cubic feet per second [cfs]),
50-year (2,950 cfs), 100-year (3,605 cfs) and 500-year (5,480 cfs) events near the mouth of
Beaver Creek. These data are summarized in Table 2.3.1-2. Although these values reported
might be dated and coefficients used to calculate these discharges may contain some error, they
do provide some basis for selecting a design discharge for remedial actions.

In addition to the water quality sampling data and the flood insurance study data, the USGS
reported data for one gage in the vicinity of Beaver Creek with discharge data from 1999 (USGS
station number 12411935, Prichard Creek above mouth at Prichard, ID [USGS 2000]). The
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Prichard Creek gage has a drainage area of 97.8 square miles. This data can be extrapolated to
estimate hydrographs for Beaver Creek.

2.3.2 Hydrologic Description

This section describes the hydrology of Beaver Creek based on estimates of discharge calculated
from measured discharge in Prichard Creek from water year 1999 and the flood insurance study

2.3.2.1 Flood Frequency

Because historical discharge data are not available for Beaver Creek, discharge estimates from
the flood insurance study are reported. These estimates are presented in Table 2.3.1-2. The
values shown hi Table 2.3.1-2 are larger than the extrapolated maximum mean daily discharge
for water year 1999 and may provide guidance for design of remedial actions. The bankfull
discharge, the approximately 1.5 year event, is estimated to be 500 cfs.

2.3.2.2 Water Year 1999

The USGS has one gage in the vicinity of Beaver Creek with measured discharge for water year
1999, Prichard Creek. The Prichard Creek gage has a drainage area of approximately 97.8 square
miles. To estimate discharge in Beaver Creek, the mean daily discharge in Prichard Creek was
scaled by the ratio of Beaver Creek drainage area to Prichard Creek drainage area. The estimated
hydrograph is presented in Figure 2.3.2-1.

From Figure 2.3.2-1, maximum mean daily discharge for water year 1999 was 789 cfs and
occurred on May 25, 1999. Average annual discharge is estimated at about 100 cfs. Minimum
daily discharge was approximately 7 cfs. Baseflow is estimated to be between 5 and 10 cfs. The
discharge measurement presented in Table 2,3.1-1 are consistent with the extrapolated estimates
of discharge for water year 1999 shown in Figure 2.3.2-1.

The increase in discharge during the spring and summer is attributed to increased runoff caused
by snowmelt. Increased temperatures over these periods melted much of the snow in the upper
basin. Rain on snow also may have contributed to these increases where precipitation events also
occurred during periods of increased temperature.
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Based on the existing data, it is expected that water year 1999 was typical from a total snowfall
and total water budget perspective in the Beaver Creek Watershed. Runoff from spring
snowmelt dominates the surface water hydrology. Variations in snowfall, temperature, and
rainfall from year to year will influence the magnitude and timing of peak discharges.
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Table 2.1-1
Mines in the Beaver Creek Watershed With Recorded Production

Segment
Production

-',::' Years* ;:,.̂ f
vi - Ore.l ;
';?|:ijtdns)bii'K. SMiii:,;-; Tailings ;

'..:-.'°.vu ' '.I. '. '.',,.( -\.H./r-.-.f'," V- ;• ,:•• '.-'Ir'^' - i^.;.i '̂-'.AJ-:s?p; '̂:St,;;\iK,f-ik1is%;:!»a, ;• J'ii'^S'Ailt} * '
Wi4..^;x*l4*^:^JS."t4',^i|fr'^>^li;--:^li!K*W^^

Amazon Mine (includes Monitor* Parroi) 1- •'*' ~ "•'"'. '$ ••'-• '••." ':,.••••.•• :" • ' ; . • • • ; • - - : •" ••; V.~ -'^ •• '..]'_, •.. ; • . • : " . *;.,,»;.;•,•>•>* V'-M ^.^"V^.,/^ • ''h'v \ •'-*<. ̂ '^.\-A--
BvrCrkSegOl 1912-1977 1,287,907 Hercules,

Dayrock,
and Carlisle

1,236,657 Production records for the Amazon Mine date back to 1912 (Mitchell and Bennett
1983). By 1917 the Amazon Mine was being developed by Day interests. An
aerial tramway was installed to carry ore from the mine to the Ray Jefferson Mill.
In 1940, the mine was consolidated with other Beaver Creek holdings of the Day
family to form the Monitor Mining Company. The Amazon Mine had apparently
been closed, as it was reported to have been reopened by the Monitor Mining
Company in 1944. Work is reported to have continued through 1947. About this
time, the Monitoring Mining Company was again consolidated to form Day Mines,
Inc. After 1955, most work performed at the mine was done by lessees (SAIC
1993). Records indicate that the mine continued to be a producer through 1977
(Mitchell and Bennett 1983).

Blue Grouse Mine 4 -?w^. '.'• •' ->v • , "' -V"'- .' '^ : •• ]-.'• • " . . • • . ' . V: • . ; • ; • - ;\ ' f::-'- ^v^-Y^t .^v.v^ /.':<• ! -'jsJ-^.r^^S;
BvrCrkSegOl 1952-1969 2,747 2,177 In December 1940, the Monitor Mining Company was formed through the

consolidation of the assets of the Ray Jefferson, Blue Grouse and Amazon-
Manhattan Mining Companies (IGS 1994 through 1997). Production records for
the Blue Grouse Mine indicate that the mine began producing in 1952 (Mitchell
and Bennett 1983). Day Mines terminated operations at the Monitor Group on
November 30, 1952 (IGS 1994 through 1997); therefore, it is assumed that most of
the production at the Blue Grouse can be attributed to lessees. The mine continued
to produce through 1969 (Mitchell and Bennett 1983).
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Table 2.1-1 (Continued)
Mines in the Beaver Creek Watershed With Recorded Production

Segment
Carlisle Mine
BvrCrkSegOl

Idora Mine
BvrCrkSegOl

Production'
Years* •

1942-1947

" " * • 1 '

1907-1949

. '. 'Ori"'"<
(tons)"

78,963

• , " ' , . ' . •
12,509

Mill

Carlisle

t * • . , ; ' ' , .

Tailings
(tons)*

76,436

.< <
10,588

. - ' >•• ' ' . ' V ' i ' " , ' ' . • • ' ' H f ' - ' ' • ' ' • ' , ! ' ' ?*''', : '! '"•' .•')' "'•')-''"':,'!, , . > : ' • ' . ' • ; • • " , " > ' ' ' . » , '
., ' . : • ' '• • '-, ;. • :Coriiriiienis. j .TiVr:V=! - •"< ;, • • , , / . • > • • • " ; : ' ' ! ;

' • .'.'/'I' '>\ •'••?'.' ' ' i. ' < ';• ••"'•' '•> i1 ,«"»,•!:!>&*'.' '•••:'•••!')'*$ ' , " ' , • • : V - ' " ' ' ' '•':•. "'»'•'•
The Carlisle Mine is located on the Carbon Creek tributary of Beaver Creek. The
mine was originally named the Ray Jefferson Mine. In 1915, a substantial body of
lead-zinc ore was developed at the mine. Records indicate that shipments were
made from the mine in 1917 and 1918 and that some tunnel work was done at the
mine in 1930. In 1940, the Monitor Mining Company was formed by the
consolidation of assets from the Ray Jefferson, Blue Grouse, and Amazon-
Manhattan Mining Companies. It was at this time that the Ray Jefferson became
the Carlisle Mine. Monitoring Mining operated the Carlisle between 1944 and
1947, before being consolidated with several other mines to form Day Mines, Inc.
About this time, ore production for the Carlisle was typically reported with several
other mines as the Monitor group. In 195 1 , the Monitor group was the largest
producer of ore in the Beaver district. Day Mines ceased operations for the
Monitor group in 1952 due to low metals prices (IGS 1994 through 1997).
, r ; ' V ; • . • ; » , . iti'-': " .'• Wl :;'*# :.\:l 4' Vs: V'.y,,",(f ;'. • <• '. . • J • ,.'h / i ,
Records indicate that the Idora Mine was an active producer by 1907 (Mitchell and
Bennett 1 983). The mine apparently became inactive about 1917. About this time,
the mine was owned by the Idora Mining Company Ltd. The mine is reported to
have been worked by lessees in 1927. In 1934, the Idora Mining Company Ltd.
was consolidated with the Tuscumbia to form the Consolidated Mining Corp.
Later in 1940, these properties were sold to the Prime Western Metals Company.
Day Mines, Inc. eventually acquired the property (SAIC 1993). The mine is
reported to have produced until 1949 (Mitchell and Bennett 1983).
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Table 2.1-1 (Continued)
Mines in the Beaver Creek Watershed With Recorded Production

Segment
Mountain Goat
BvrCrkSegOl

Nepsic Mine
BvrCrkSegOl

Pony Gulch Mil
BvrCrkSegOl

Production

Mine^alM,:-
1955-1970

.•-'. ,,,v.-:;;v:^fe:5

1943-1947

ie^V^'^f'li':,*
1934-1942,

1950

Ore
.;< .•ittQfl.S)̂ ':.- ':'.'•

i- , '•=•-•- '? ̂ >fe'^>vis* 4 -'^
344,674

•: ' ' - - •>'="..•- 'r
..• -...-., .' :,.<>••-, , : f,

10,475

'' ' " ' 1 ' '! ' •. ii^ifrfei-».;-|'
1,095

:H,Mui ..':.;:
';'^f-"fi'K'g'J::Vf

*•• vj* • ' • • * • ' . , ' •/-vi.w:;i4j:,r-:,0:',

Tailings
(tSn's)" ,.;

,?•;;/;': >i^e
299,108

:-; 4-:'":v:;:fv
7,893 '

• • .•;*;*••. i . , > . i .
1,090

•• .-£*, '''"', ','. V '.'. , /•.,. , ;." j' :,'.'. ... ' , ' ' - . ' •' > "j»j *'*^"' -i*\' V>2 '••',.•' '; •̂ •".'''''''"'•"t '*• ' • - ' * . - . - ' ) • ' • •'> "ili^J'^5^1'''''- '• -'i'1'*1 ''•"•'•-,1..: ,., ,' ,j-j ,;>'•; L''- x • • / ,'-. ; i •< :- • •• t- (,£,.-!. x \s', . ,:| .. i^jflllljiilj AfiTJB'1'' -:iv:'*T'i' ,'," v^-. . ,j. 'i - . : - - v'';.-.'; , * ^ }]-.'''.. :- ,•'.'' ' * ,; - «*,•

;4:;SYi^^lSiflllS |̂;irfljIi;^^5?^iS^^
Records indicate that the Mountain Goat Mine began producing in 1955 (Mitchell
and Bennett 1983). The mine was apparently controlled by Day Mines, Inc. but
was operated by the Zanetti Brothers through a lease agreement (SAIC 1993). The
mine ceased production in 1970 (Mitchell and Bennett 1983).
VW-£f-^£;*^r;;L.^j?^^^
Records indicate that the Nepsic Mine began producing in 1943 (Mitchell and
Bennett 1983). The mine was apparently controlled by Day Mines, Inc. or one of
its predecessors, but was operated by the Callahan Mining Corporation through a
lease agreement (SAIC 1993). The mine ceased production in 1947 (Mitchell and
Bennett 1983).

,-;;,|-^i?*i;?'';-i;-iU«fK*- >.:;;4&i-;;|r:'1^
The Pony Gulch Mine is located approximately 2 miles up Pony Gulch in the
Beaver Creek Watershed. The property was controlled by the Kennan Mining
Company from 1917 to sometime in the mid-1930s when ownership of the
property was passed to a partnership. In 1923, the mine workings consisted of
nineteen tunnels ranging in length from 10 to 350 feet and one shaft. In 1938, the
property was leased to Ben Johnson and J.D. Chapin of Wallace, Idaho. Later,
Chapin became the sole lessee, and in 1940 he shipped gold ore from the mine.
From 1953 to 1954, the mine was explored by lessees for tungsten under a DMEA
loan. The originally planned work for this project was never completed (IGS
1994 through 1997).
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Table 2.14 (Continued)
Mines in the Beaver Creek Watershed With Recorded Production

1 I . , .
• ' Segment ''$••* "•*?:*»!' ,i TWlill "• i*,» * ''

'^ V? IP**"Ji»Jtl ?' ' '\*:^'"

|||
\jT'™O;,.f^

Hay Jefferson Mine .•-> ..,j.'-»">''f\?,'''ii*-' ••' i 4. :'i' :'Vv •••.'••!••. :;. •:• r.'x vv. 'V-.'.' . / il^ A'^^^-^
BvrCrkSegOl 130 Carlisle 61

iiii
'f^i'^l^ifM^"^

The Ray Jefferson Mine was renamed the Carlisle Mine in 1940 (IGS 1994
through 19997). See Carlisle Mine above.

Sllvei-TlpMlhe^;/^^^..>li.:i;;^^%i^:;.^;.--- •• ., ^ •'.:.: > ;. : . ' . - - V . '<-- :«X^S> L. ^^..^r&Wi'i-,; v
BvrCrkSegOl 1941-1959 30,255

Sunset Lease Mine . • . , ' , ; .« ••• i • „ • . ] > . i . ..j.i.-.. ,. ,•
BvrCrkSegOl 1913-1976 355,032

25,207
' •{':<•! >-' 'v:t;- •'. f i ' - ^ y*'A ' f •• '

Production records indicate that the Silver Tip was a producing mine by 1941
(Mitchell and Bennett 1983). About this time, the mine was controlled by the
Monitor Mining Company, and at least one lessee operated the property in 1944
(SAIC 1993). The last recorded production for the Silver Tip was in 1959
(Mitchell and Bennett 1983).

. . ' , ; . ' . i , " i/.,.-,,!*'-1...; -I'W.W^^h^''.-'.-.^^^ V

302,863

Tough Nut Mine .• . : - . , , • , - „ • , v. > '••'.,'• '•• ; .',:• . •„ i
BvrCrkSegOl 1,448 1,303

Shipments of ore from the Sunset Lease property began in 1913 (Mitchell and
Bennett 1983). In 1933, it was reported that the mine was owned by the Anaconda
Copper Mining Company and that the mine was idle. Independents leased the
mine from 1944 to 1949. In 1950, Day Mines, Inc. obtained a lease on the
property. Day Mines, Inc. then subleased the mine to Karsage and Zanetti, who
mined the property until 1964. Anaconda Copper Mining Company was still listed
as the owner of record in 1964 (SAIC 1993). The mine continued to be a producer
until 1976 (Mitchell and Bennett 1983).
•..: : • • ' : > : - . . . ' 'tt-iiiv, rf"£ti.\<<^',d^^i-<tik»i*x~^i''. i>/i^,fiv £•£«].:.

Little is known of the operating history of the Tough Nut Mine. The mine
produced 1,448 tons of ore during its production history (Mitchell and Bennett
1983). In 1993, it was reported that the mine was owned by the Hecla Mining
Company. Apparently the mine was acquired by Hecla through a merger with Day
Mines, Inc. (SAIC 1993).
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Table 2.1-1 (Continued)
Mines in the Beaver Creek Watershed With Recorded Production

Segment
Production
; Years1'-,

Ore
(toiis)^ ,

.. •- • ''•'''
mm '•-. ,

Tailings
(tons)1' ': ;. : , . . . ' • •:-*4>1 .. '••:•• :•• • •':.! ,•;> Comments s'^' <',..'<••. «->-':- '.>.-•.;•',• l '- :. '/ •.' ^^ ;•

Tuscombia Mine '" '̂ 'C.'><MZk". -,';,ii/X* ;; :i *•: • • ̂ -f^- "I, .tiv • :- UM^^^qMrO^*^.:1' l^^^1^^^^^,^^^'.^^--^^--^-^;':,-^^
BvrCrkSegOl 1911-1956 12,632 10,780 Records indicate that the Tuscumbia Mine was a producer by 1911 (Mitchell and

Bennett 1983). In 1940, the mine was purchased by the Prime Western Metals
Company. It was later acquired by the Monitor Mining Company and then by Day
Mines, Inc. through a consolidation of the Monitor and other mining companies in
1947 (SAIC 1993). The mine continued to produce until 1956 (Mitchell and
Bennett 1983).

"Source: Mitchell and Bennett 1983
bSource: SAIC 1993

Notes:
Blank cells indicate that there was most likely no mill located on site, and ores were probably shipped elsewhere for milling. No records were found identifying
the mill to which the ores were shipped.
Estimated tailings produced by each mine were not necessarily disposed of within the reach where the ores were mined.
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Table 2.1-2
Mills With Documented Operations in Beaver Creek Watershed

Segment
•Operating

': . Years Ownership
Carlisle Mil!

BvrCrkSegOl 1916-1952(108) Ray Jefferson Mining Company,
Monitor Mining Company, Day
Mines, Inc. (IGS)

A 400-ton flotation mill was completed at the Ray Jefferson Mine in 1916.
Some ore was processed ' 'he mill and stored awaiting completion of the
Beaver branch of the Oregon-Washington Railroad and Navigation Co,
railway. The Monitor Mining Company acquired control of the mill in 1940
after the consolidation of assets from the Ray Jefferson, Blue Grouse, and
Amazon-Manhattan Mining Companies, At this time, the name of the mill
was changed to the Carlisle mill. After 1948, the mill was operated by Day
Mines, Inc., who acquired the property through another consolidation of
several mining companies. In 1948 and 1951, there is some historical
reference to ores being treated at 500-ton and 300-ton Carlisle Mill
respectively. It is unclear whether either of these mills is associated with the
original 400-ton mill on the property, or when they were constructed. There is
no record of the mill operating after 1952 (IGS 1994 through 1997)._______

:\omm 1«.012\CSM Unit l\Bcaver Crcck\Scct»n 2,wpd



FINAL RI REPORT
Coeur d'Alene Basin RI/FS
RAC, EPA Region 10
Work Assignment No. 027-RI-CO-102Q

Part 2, CSM Unit 1
Beaver Creek Watershed

Section 2.0
September 2001

Page 2-17

Table 2.2-1
Summary of Aquifer Parameters of the Smelterville Flats-Bunker Hill Upper Aquifer

Horizontal ertical.
;:Tra6sinissivity ?

(IStorativityS
(iiinitless)":!

••:-c>l**22r-":'."i4

Upper Aquifer 500 - 10,790 0.0025" 10,002-216,852 0.0015-0.09 23.6-29.0

'Based on one test conducted on a sample of upper aquifer alluvium from borehole GR-26U at 13.5 feet below
ground surface. No units given in original source document.

Source: MFC (1992)
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Table 23.1-1
Summary of Discharge Data From Project Database

Segment BvrCrkSegOl

rrSegmeot --
female
BvrCrkSegOl
BvrCrkSegQl
BviCrkSegOl
BvrCrkSegOl
BvrCrkSegOl
BvrCrkSegOl
BvrCrkSegOl
BvrCrkSegOl
BvrCrkSegOl
BvrCrkSegOl
BvrCrkSegOl

Site
Location
BV
BV
BV
BV
BV
BV
BV
BV
BV
BV
BV

1
3
4
5
6
7
8
9
10
11
12

Measured
Hy

URS, USGS
URS
URS
URS
URS
URS
URS
URS
URS
URS
URS

No. of
Readings

2
1
1
1
1
1
1
1
1
1
1

Beginning
Date >

05/05/98
05/05/98
05/06/98
05/06/98
05/05/98
05/06/98
05/11/98
05/06/98
05/1 1/99
05/11/98
05/1 1/98

Ending
Bate

05/24/99
05/05/98
05/06/98
05/06/98
05/05/98
05/06/98
05/11/98
05/06/98
05/11/98
05/11/98
05/11/98

Minimum
Discharge

85.6
72.4
3.92
1.27
73

5.55
1.62
33.8
0.221
4.57
9.83

Maximum
Discharge

141
72.4
3,92
1.27
73

5.55
1,62
33.8

0.221
4.57
9.83

Units
cfs
cfs
Cft

Cf:

cfs
cfs
cfs
cfs
cfs
cfs
cf-

cfs - cubic feet per second

Table 23.1-2
Estimated Recurrence Intervals, Flood Insurance Study, Beaver Creek

Recurrence
Interval
(Years)

2
5
10
25
50
100

Flood Insurance Study
Beaver Creek at Month

Estimated Peak Flow (cfit)
not available
not available

1,730
not available

2,915
3,605

cfs - cubic feet per second
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3.0 SEDIMENT TRANSPORT PROCESSES

The physical processes of rain falling on soil, runoff from snowmelt or precipitation, channel
bank and bed erosion, or mass movements incorporates sediment into streams of water. Water in
streams transports, deposits, and sorts the delivered sediment based on the stream energy,
discharge, and size and quantity of sediment.

Sediment transport by streams is a natural process; however, human activities such as mining,
logging, road building, urbanization, or land clearing can significantly increase the rate at which
sediment transport occurs. For instance, land clearing provides exposed soil and rock that may
be subject to erosion. Further, this disturbance may decrease the amount of water storage in the
soil, increasing runoff rates and providing additional surface water and energy for sediment
transport.

The rate at which sediment passes through a cross section of a stream system is referred to as the
sediment yield. For purposes of this report, sediment yield will be referred to in units of tons per
square mile per year. This annual sediment yield may be broken down into components that
describe the method of transport, suspended load and bed load. Suspended load consists of
particles small and light enough to be carried downstream in suspension by shear and eddy forces
in the water column. Bed load consists of larger and heavier particles that move downstream by
rolling sliding or hopping on the channel bed (Dunne and Leopold 1978).

All sediment motion downstream is dictated by the shear and gravitational forces acting at a
given time and place within the channel. For sediment transport purposes, gravitational forces
are essentially constant. Shear forces, however are dynamic through space and time and are
dependent upon the location, depth of water, and slope of the water surface. Sediment transport
occurs at even the smallest of stream channel discharge but the majority of movement occurs
during moderate to high discharge when shear forces are greatest (Leopold et al. 1992).

Sediment derived in Beaver Creek is transported to the North Fork. Based on review of aerial
photographs, potential sediment sources within the Beaver Creek Watershed include mining
waste, mobilization of channel bed sediment and bank erosion. Logging and other dirt
exploration roads may also provide a sediment source. In this discussion, the available
information, analyses, and likely sediment sources are described.
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3.1 AVAILABLE INFORMATION

For the Beaver Creek watershed, 1998 photographs by URS Greiner, Inc. (URSG) and CH2M
HILL (URSG and CH2M HILL 1999) were reviewed. USGS sediment gaging data are not
available for Beaver Creek; therefore, estimates of sediment yield are not included in this
discussion.

3.2 ANALYSES

3.2.1 Channel Descriptions

The 1998 set of aerial photographs by URSG and CH2M HILL were reviewed to describe
Beaver Creek. Available photographic coverage of Beaver Creek extends upstream of the
sweeping bend in the Beaver Creek Valley, where the valley trends east-west, approximately 6.7
miles upstream of the confluence with the North Fork. This review and interpretation focused on
morphologic features indicating stream instability, channel migration, channel aggregation or
degradation and other features that may contribute sediment to the system.

Beaver Creek, upstream of the bend in valley, for a length of approximately 4,500 feet, is
situated hi a valley approximately 200 feet wide. The valley floor is moderately well vegetated
with conifers. Some areas in this section display a braided pattern and contain relict channels.
Logging and other dirt roads criss cross the hillsiope to the north of this section.

Upstream, the valley widens to approximately 1,000 feet. Vegetated tailings dams are located in
the upstream portion of the widened valley. The channel displays a braided and meandering
pattern through this section.

Upstream of the tailings dams, Beaver Creek splits into two forks, photographic coverage is only
available for the southern fork. The southern fork is confined in a narrow valley. Logging and
other dirt roads criss cross the hillslopes surrounding Beaver Creek in this section. A few rock
piles from mines or natural rockfall are also situated on the hillslopes above Beaver Creek.

3.3 SUMMARY

The Beaver Creek Watershed appears to have few sediment sources. Likely sediment sources
throughout the basin include tailings deposits, logging and other dirt roads, channel bed
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remobilization, and minor bank erosion. These appear less significant than other areas in the
Coeur d'Alene River Basin.

These observations were based on a limited review of the available data, photographs, and
topographic maps at the time of review. Not all potential sediment sources were identified, as
potential sediment sources literally cover the entire watershed. Primary sources were identified
based on review of the available information.
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4.0 NATURE AND EXTENT OF CONTAMINATION

The nature and extent of contamination and mass loading in the Beaver Creek watershed are
discussed in this section. Section 4.1 describes chemical concentrations found in environmental
media, including horizontal and vertical extent. The discussion includes remedial investigation
data chemical analysis results; comparison of chemical results to selected screening levels; and
focused analysis of identified source areas. In Section 4.2, preliminary estimates of mass loading
are presented.

4.1 NATURE AND EXTENT

The nature and extent of the ten metals of potential concern identified in Part 1, Section 5.1
(antimony, arsenic, cadmium, copper, iron, lead, manganese, mercury, silver, and zinc) in surface
soil, subsurface soil, sediment, groundwater and surface water are discussed in this section.
Locations with metals detected in any matrix at concentrations 1 times (Ix), 10 times (lOx) and
100 times (lOOx) the screening level were identified and presented in the following data
summary tables. The magnitudes of exceedance (lOx and lOOx) were arbitrarily selected to
highlight potentially significant areas of contamination.

Historical and recent investigations at areas within the study area are listed and summarized in
Part 1, Section 4. Data source references are included as Attachment 1. Chemical data collected
in Beaver Creek and used in this evaluation are presented in Attachment 2. Data summary tables
include sampling location, data source reference, collection date, depth, and reported
concentration. Screening level exceedances are highlighted. Sampling locations are shown on
Figures 4.1-1 and 4.1-2.

The nature and extent of contamination were evaluated by screening chemical results against
applicable risk-based screening criteria and available background concentrations. Screening
levels are used in this analysis to identify source areas and media (e.g., soil, sediment,
groundwater, and surface water) of concern that will be evaluated in the feasibility study (FS).

Statistical summaries for each metal in surface soil, subsurface soil, sediment, groundwater, and
surface water are included as Attachment 3 and discussed in the subsections below. The
summaries include the number of samples analyzed; the number of detections; the minimum and
maximum detected concentrations; the average and coefficient of variation; and the screening
level (SL) to which the detected concentration is compared. Proposed screening levels were
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compiled from available federal numeric criteria (e.g., National Ambient Water Quality Criteria),
regional preliminary remediation goals (PRGs) (e.g., U.S. EPA Region IX PRGs), regional
baseline or background studies for soil, sediment, and surface water, and other guidance
documents (e.g., National Oceanographic and Atmospheric Administration freshwater sediment
screening values). Screening level references and selected screening levels are included in
Attachment 4. The screening level selection process is discussed in detail in Part 1, Section 5,1.

Potential source areas within Beaver Creek are presented in Table 4.1-1. These sites are based
on source areas initially identified by the BLM (1999) and further refined during the RI/FS
process. The table includes source area names, source ID, source area acres, description, number
of samples by matrix type, and metals exceeding Ix, lOx, and lOOx the screening levels in
surface soil, subsurface soil, sediment, groundwater, and surface water.

It should be noted that the number of samples identified for each source area was determined
using the project Geographical Information System. Only sampling locations located within a
source area polygon (shown on Figures 4,1-1 and 4.1-2) are included in Table 4.1-1; therefore,
there may be samples collected from source areas and listed in the data summary tables in
Attachment 2 that are not,accounted for in Table 4.1-1

The following sections present segment-specific sampling efforts and results according to matrix
type. Given the extensive geographic range of the Coeur d'Alene Basin, sampling efforts were
focused on areas of potential concern; therefore, more samples were collected from known
mining-impacted areas near the creek, than from other areas within the watershed.

4.1.1 Segment BvrCrkSegOl

4.1.1.1 Surface Soil

Ten surface soil samples were collected and analyzed for total metals in segment BvrCrkSegOl.
Arsenic, lead and zinc were detected at concentrations greater than lOx the screening level with
one lead concentration greater than lOOx the screening level in surface soil.

4.1.1.2 Surface Water

Twenty-six surface water samples were collected and analyzed for dissolved metals and twenty-
seven total metals hi segment BvrCrkSegOl. Results for dissolved metals show concentrations
greater than lOx the screening level of cadmium and zinc, and one sample with high levels of
zinc greater than lOOx the screening level.
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4.1.1.3 Identified Source Areas

Chemical data for surface soil, subsurface soil, sediment, groundwater, and surface water were
reviewed together to identify source areas within segment BvrCrkSegOl that may be significant
contributors of metals to Beaver Creek. Summary source area data are presented in Table 4.1-1.
Four of the 74 source areas in this segment were sampled for surface soil and six were sampled
for surface water.

4.2 SURFACE WATER MASS LOADING

In Part 1 of this report (Setting and Methodology, Section 5.3.1), the concept of mass loading
and its use in the remedial investigation were presented. Section 4.2 of the Canyon Creek Nature
and Extent further discussed the use of the plotting discrete sampling events versus the
probabilistic analysis of the mass loading data in Fate and Transport.

This section presents the instantaneous mass loading measurements made in Beaver Creek. The
measurements show variations hi mass loading in the stream system relative to source areas. The
sampling data selected are not intended to represent all the available mass loading data. Data are
limited for Beaver Creek. Table 4.2-1 lists the majority of data available. The remainder of this
section presents the indicator metal correlation and selected maps with a discussion of discrete
sampling.

4.2.1 Indicator Metal Correlation

In Section 4.2 of the Canyon Creek Watershed Nature and Extent, the correlation of chemical
concentrations for 8 chemicals of potential concern (COPCs) to total lead and dissolved zinc are
evaluated. These two metals appear to be reasonable indicators of the other chemicals of
potential concern. The following mass loading discussion is limited to total lead and dissolved
zinc.

4.2.2 Beaver Creek Watershed Mass Loading

Of the available sampling data, data for May 1998 were the most abundant. Table 4.2-1
summarizes the sampling event data. Results of the instantaneous mass loading analysis are
discussed in this section.
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4.2.2.1 Total Lead Mass Loading

Loading observations are as follows:

Sampling locations are shown on Figure 4,1-2, As shown in Table 4.2-1, total lead loading is
very low with the highest load being 1 pound per day at sampling location BV6. Mass load for
pond and adit concentrations could not be calculated because the discharge was less than 1 cfs,
but concentrations of lead ranged from 14 to 24 micrograms per liter.

4.2.2.2 Dissolved Zinc Mass Loading

Loading observations are as follows:

Sampling locations are shown on Figure 4.1-2, As shown in Table 4,2-1, dissolved zinc loading
ranged from 9 to 72 pounds per day, with the highest load at sampling location BV9. This
sampling location is downstream of the Beaver Creek Tailings Pond, Farther downstream, the
zinc load decreases to 42 pounds per day at sampling location BV6 and 24 pounds per day at
BV3, Near the confluence with the North Fork (BVI), the zinc load is 45 pounds per day (from
USGS reported result for May 24, 1999). Lake and adit loads could not be calculated, but
concentrations of zinc ranged from 400 to 6,600 micrograms per liter.

4.2.2.3 Groundwater Mass Loading

Groundwater in Beaver Creek has not been adequately characterized to develop mass loading
information. However, the loss of dissolved zinc load in the lower reaches may be indicative of
a losing stream reach similar to the Woodland Park area in Canyon Creek,
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Figure 4.1-1
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Rgure 4.1-2
Beaver Creek Segment BvrCrkSegOl
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Table 4.1-1
Potential Source Areas Within Beaver Creek - segment BvrCrkSegOl

Source Area Name
Area

Source ED (Acres) Source Description
No. Samples

By Matrix Type Metals > IX Metals > 10X Metals >100X
A AND M MINE

AMAZON NO.l & UNNAMED ADIT

AMAZON N0.2
AMAZON N0.3 & UNNAMED ADIT

BEAVER CK HYDRAULIC MINING
AREA
BEAVER CK IMPACTED RIPARIAN

BEAVER CK. IMPACTED RIPARIAN

BEAVER CK MINE

BEAVER CK MINE

BEAVER CK OLD DREDGE POND
BEAVER CK TAILINGS

BEAVER CK TRIBUTARY PLACER
WORKINGS
BH "BUNKER HILL" EXPLORATION
TUNNEL

BH EXPLORATION TUNNEL

BH EXPLORATION TUNNEL

BLUE GROUSE MINE

CA GROUP

OSB007

BURI63

BUR161
BUR036

OSB095

OSB066

OSB067

BUR029

BUR158

OSBI02
OSB019

OSB001

OSB091

OSB092

OSB093

BUR162

BUR030

1.42

0.45

0.53
2.30

1.45

68.76

1.80

0.88

0.89

0.37
25.71

0.83

0.25

0.17

0.15

0.39

0.17

Floodplain Waste Rock (Above
Cataldo No.& So.Fork)
Mine Workings/Water, Seeps,
Springs and Leachate
Upland waste rock
Upland waste rock
Mine Workings/Water, Seeps,
Springs and Leachate
Upland waste rock
Floodplain Waste Rock (Above
Cataldo No.& So.Fork)
Floodplain sediments (above Cataldo
No.& So. Fork)
Floodplain sediments (above Cataldo
No.& So. Fork)
Floodplain Waste Rock (Above
Cataldo No.& So.Fork)
Floodplain Waste Rock (Above
Cataldo No.& So.Fork)
Surface Water
Floodplain tailings (above Cataldo
No.& So. Fork)

Floodplain Waste Rock (Above
Cataldo No.& So.Fork)
Mine Workings/Water, Seeps,
Springs and Leachate
Upland waste rock
Mine Workings/Water, Seeps,
Springs and Leaohate
Upland waste rock
Floodplain Waste Rock (Above
Cataldo No.& So.Fork)
Mine Workings/Water, Seeps,
Springs and Leachate
Mine Workings/Water, Seeps,
Springs and Leachate
Upland waste rock
Upland waste rock

SL 3
SW 2

SST:As-3,Cu-l,Pb-2,Zn-l
SWD:Cd-l,Mn-I,Pb-l,Zn-I
SWT:Cd-2,Fe-l,Mn-l,Pb-l

SST: Pb-1
SWD:Cd-l,Zn-l
SWT:Cu-l,Zn-2
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Table 4.1-1
Potential Source Areas Within Beaver Creek - segment BvrCrkSegOl

Sow* Area Name
CALLAHAN NO. 2

CALLAHAN NO. 3

CARLISLE MILLSITE

CARLISLE MINE

CHLORIDE QUEEN MINE
FAY TEMPLETON MINE
GIANT MINE
COLD COIN MINE
HIGHLANDS AURORA PROPERTY
IDAHO & EASTERN

IDORAMINE

JENKINS PROSPECT
JENKINS PROSPECT
JENKINS PROSPECT ADJACENT
MILLSITE
KENAN GROUP

KENAN GROUP
KENAN GROUP ADJACENT MILLSITE

LUCKY STRIKE AND LAKE CK
PROSPECT
MORBECK PROPERTY

Source ID
BURMO

BUR039

OSB020

OSBOfiS

BUR042
OSB015
BUR026
OSB008
OSB016
BUR041

BUR034

OSBTO9
OSB010
OSBI08

OSB096

OSB09S
OSB097

OSB003

OSB017

Area
(Acres)
1. 01

1,51

1.85

2.30

0.36
0.74
0.92
0.29
1.19
0.35

1.38

0.57
1.23
0.26

0.33

0.20
0.19

0.34

026

No. Samples
Sowrce Description Bv Matrix Type Men* > IX Metals >10X Mtet»l*>100X
Mine Workings/Water, Seeps,
Springs and Lcachate
Upland waste rock
Mine Workings/Water, Seeps,
Springs and Leachate
Upland waste rock
Mine Workings/Water, Seeps,
Springs and Leachate
Upland Concentrates and Process
Wastes

Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock
Floodplain Waste Rock (Above
Cataldo No,& So.Fork)
Mine Workings/Water, Seeps,
Spring and Leachate
Mine Workings/Water, Seeps,
Springs and Leachate
Upland waste rock
Upland waste rock
Upland waste rock
Upland Concentrates and Process
Wastes
Mine Workings/Water, Seeps,
Springs and Leachate
Upland waste rock
Upland waste rock
Upland Concentrates and Process
Wastes
Upland waste rock

Mine WoddngsAVawr, Seeps,
Springs and Leachate
Upland waste rock _

SW 1

SL I
SW 1

SST:As-I,Cd-l
SWD:Cu-l,Mn-l
SWT:Mn-l,Pb-l

SWD:Cd-l,Zn-l
SWT: Cd-1

SST: Pb-I, Zn-1
SWD; Cd-1
SWT: Cd-1

SWT: Zn-1

SWD: Zn-1
SWT: Zn-1
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Table 4.1-1
Potential Source Areas Within Beaver Creek - segment BvrCrkSegOl
Area No. Samples

Source Area Name Source ID (Acres) Source Description Bv Matrix Type Metals > IX Metals >10X Metals > 100X
MYRTLE CLAIM (TH1ARD GROUP)
NEPSIC MINE

PARROTT MINE

PARROTT MINE

PONY GULCH IMPACTED RIPARIAN-
DREDGING
PONY GULCH MINE
POTOSI MINE
POTOSI PLACER
RED MONARCH MINE

ROB ROY MINE

ROYAL SILVER PROSPECT

SILVER CHALLIS

SILVER TIP

SITTING BULL MINE
SUNSET SHAFT

TACOMA (SILVER TREASURE GROUP)
TOUGHNUTMINE
TOUGHNUT MINE ADJACENT
DISTURBANCE

OSB005
BUR044

BUR045

BUR046

OSB094

OSB014
OSB013
OSB006
OSB051

BUR049

BUR047

OSB002

BUR048

BUR043
BUR050

BUR027
BUR031
BUR032

0.27
1.58

0.94

1.59

27.63

0.53
0.40
0.19
1.08

0.72

0.87

0.95

4.12

3.78
2.97

0.28
0.21
0.51

Upland waste rock
Mine Workings/Water, Seeps,
Springs and Leachate
Upland waste rock
Mine Workings/Water, Seeps,
Springs and Leachate
Upland waste rock
Mine Workings/Water, Seeps,
Springs and Leachate
Upland waste rock
Floodplain sediments (above Cataldo
No.& So. Fork)
Upland waste rock
Upland waste rock
Upland waste rock
Floodplain Waste Rock (Above
Cataldo No.& So.Fork)
Mine Workings/Water, Seeps,
Springs and Leachate
Floodplain Waste Rock (Above
Cataldo No.& So.Fork)
Mine Workings/Water, Seeps,
Springs and Leachate
Mine Workings/Water, Seeps,
Springs and Leachate
Upland waste rock
Floodplain Waste Rock (Above
Cataldo No.& So.Fork)
Mine Workings/Water, Seeps,
Springs and Leachate
Upland waste rock
Upland waste rock
Mine Workings/Water, Seeps,
Springs and Leachate
Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock

SW I

SL 1
SW 2

SST; As-I,Pb-l
SWD:Cd-l,Cu-l,Mn-l,Zn-l
SWT:Cd-l,Fe-l,Mn-l

SWD:Cd-l,Zn-l
SWT: Zn-1

SWT: Zn-l
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I
Table 4.1-1

Potential Source Areas Within Beaver Creek - segment BvrCrkSegOl
Area

Source Area Name SwtrceJQ} Source Descrition
No, Samples

By Matrix Type Met* > IX MeMolOX Met*>lC»X
TRAIL CK ACTIVE PLACER
OPERATION
TRAIL CfC BENCH PLACERS

TRAIL CK FORMER SITE FLOATING
DREDGE
TRAIL CK HYDRAULIC MINING AREA

TRAIL CK IMPACTED FLOODPLAIN-
PLCR/DRDO
TRAIL CK IMPACTED RIPARIAN

TUSCUMBIA MINE
UNIDENTIFIED DISTURBANCE
UNNAMED ADIT
UNNAMED ADIT
UNNAMED ADIT
UNNAMED ADIT
UNNAMED PROSPECT
UNNAMED PROSPECT
UNNAMED PROSPECT
UNNAMED PROSPECTS
UNNAMED TUNNEL
UNNAMED TUNNEL

VIRGINIA MINE
WAKEUP JIM MINE

OSB103

OSB101

OSB099

OSB104

OSB100

OSB107

BUR033
BUR028
BUR037
BUR038
OSB050
OSB106
OSB021
OSB022
OSB023
OSB018
OSB090
OSBI09

BUR035
OSB105

0.25

17.70

0.89

2,43

17.91

0.49

0.80
0.35
0.50
1.64
0.10
0.06
1.46
0,79
0.84
0.52
0.36
0.15

0,34
0.11

Floodplain Waste Rock (Above
Camldo No.& So.Fork)
Floodplain Waste Rock (Above
Cataldo No.& So.Fork)
Floodplain Waste Rock (Above
Cataldo No,& So.PorkJ
Floodplain Waste Rock (Above
Cataldo No.& So.Fork)
Floodplain Waste Rock (Above
Cattldo No.& So.Fork)
Floodplain sediments (above Cataldo
No.& So. Fork)
Upland waste rock

Upland waste rock
Upland waste rock
Mine Workings/Water, Seeps,
Springs and Lcachate
Upland waste rock
Upland waste rode

SW 1

Matrix Groutjjijgj
DR.; Debris/Rubble
GW: Groundwaw
RK: RocWCobbles'Gravel
SB: Subsurface Soil

SD: Sediment
SU Soil
SS: Surface Soil
SW: Surface Water

OWD; Grotwdwater - Dissolved Metals SST: Surface Soil
OWT: Groundwaier - Total Metals SWD: Surface Waw - Dissolved Metals
SBT: Subsurface Soil SWT: Surface Water - Total Metals
SDT; Sediment

Ag: Silver
As: Arsenic
Cd; Cadmium
Ck Copper
Fe: Iron

Hg: Mercury
Mtt: Mm^gane»e
Pb^ Lead
Sb; Antimony
Zn: Zinc
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Table 4.2-1
Mass Loading Beaver Creek

^~?-^3&!f-; ; r -;~. izf&.
- -,i-- .:---~-:;.^ffi-

Location
BV11
BV12
BV9
BV6
BV3
BV1
BV1

'l^isillt
::':;, ; - :.;~, ';~ ;.-:-&--k'.

Segment
1
1
1
1
1
1
1

1;"SanipieT.
lSl>pe;'':;

RV
RV
RV
RV
RV
RV
RV

Sample
::'";J*0,;i:

46295
46296
46288
46284
46283
46281
186822

Side Stream Sampling Locations ; ; 2"
BV10
BV8
BV7
BV5
BV4

1
1
1
1
1

SS
ss
SS
ss
ss

46297
46293
46287
46286
46285

'"••-Sample::;
•' •;.;,• JJatr?
11 -May-98
11 -May-98
06-May-98
05-May-98
05-May-98
05-May-98
24-May-99

'••"•-Bhwe"
.:(CFS|

4.6
9.8

33.8
73.0
72.4
85.6
141

'--,:' . '/;..; . •?:^iv:*-*.:» J ,̂:'̂ "^-^^

1 l-May-98
11 -May-98
06-May-98
06-May-98
06-May-98

0.2
1.6
5.6
1.3
3.9

Flow
Delta"

-
5.3

24.0
39.2
-0.6
13.2
-

.--:.•- Total Lead

Cone.
<pg/L)

4.4
3.4
2.4
1.6
0.9
0.7

4,42

Mass
Load

(Ibs/day)
-

<1

1
<1
<1

3.36

Dissolved Zinc

Cone.
0»g/L)

1650
164
394
106
62
-

59.4

'Mass-
Load;

(Ibs/day]
41
9
72
42
24
-

45.2

-
-
-
-
-

0.2 U
0.2 U
0.5 U
0.5 U
0.5 U

-
-
-
-
-

417
10U
5U
5U
5U

<1
-
-
-
-

Adits, Seeps and Pond Sampling ' ' " . . . ' ' • -: •" .:".:; .,:'^A •'/[• . '*.», 7. J-; J?;7; .." ~7-^:*£**££^-. "L.r ,, -,.;. :;TT.? ; . ';'^~' , •- ~"S?
BV8147
BV8149
BV8151
BV8246
BV8248
BV8249
BV8250

1
1
1
1
1
1
1

LK
AD
AD
AD
AD
AD
SP

187889
187891
187893
187988
187990
187991
187992

01 -Jan-97
01 -Jan-97
01 -Jan-97
Ol-Jan-97
01 -Jan-97
Ol-Jan-97
Ol-Jan-97

<1
<1
<1
<1
<1
<1
<1

-
-
-
-
-
-
-

24
26
14

15 U
15U
15 U
15 U

-
-
-
-
-

400
6600
2600
2.5 U
2.5 U
2.5 U
2.5 U

-
-
-
-
-
-
-

Notes:
- No Data or Loads Not Calculated
CFS - cubic feet per second
Flow Delta - difference in flow between this location and

the nearest upstream location
ug/L - micrograms per liter
Ibs/day - pounds per day

AD - adit sample
LK - lake or pond sample
RV - river sample
SP - seep sample
SS - samples collected in side stream off the main

stream channel
U - not detected

W:\02700\0!06.012\CSM Unit 1 \BeaverCreek\Section 4.wpd



FINAL RI REPORT Part 2, CSM Unit 1
Coeur d'Alene Basin RI/FS Beaver Creek Watershed
RAC, EPA Region 10 Section 5.0
Work Assignment No. 027-RI-CO-102Q September 2001

Page 5-1

5.0 FATE AND TRANSPORT

The fate and transport of metals in surface water and sediment in the Beaver Creek Watershed
are discussed in this section. Groundwater data were not available for this watershed. A
conceptual model of fate and transport, important fate and transport mechanisms, and a summary
of the probabilistic model developed to evaluate fate and transport, were presented in the fate and
transport section in the Canyon Creek report and are not repeated here. Due to limited available
surface water data for the Beaver Creek Watershed, the probabilistic model was not used to
estimate expected values for discharge, metals concentrations or mass loading. Instead,
measured values for these parameters were evaluated, and results are presented in this section.

A qualitative discussion of initial findings on metals concentrations and mass loading for Beaver
Creek, as presented above in Section 4, Nature and Extent, is briefly presented in Section 5.1.
Section 5.2 is devoted to model results; however, as explained in this section, no probabilistic
results are discussed. Sediment transport is summarized in Section 5.3. Summary tables of metal
fate and transport in the Beaver Creek Watershed are presented in Section 5.4.

5.1 INTRODUCTION

The Beaver Creek Watershed contributes minor quantities of cadmium, lead, zinc, and other
metals to the North Fork. The minimum and maximum detected values of dissolved and total
zinc, lead, and cadmium concentrations for samples collected from in-stream locations are listed
in Table 5-1 with the number of samples analyzed for each parameter. Potential sources of these
metals in the watershed were identified in Section 4.1 and preliminary mass loading estimates
were discussed in Section 4.2. Brief summaries of those results are included in Section 5.4.

5.2 MODEL RESULTS

No probabilistic modeling was conducted for Beaver Creek because of the paucity of data at
individual sampling locations. Even though up to 27 individual sampling events occurred hi the
Beaver Creek Watershed, a maximum of two sampling events occurred at any individual
location.
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Typically, the criterion used for selecting sampling locations was that 10 or more sampling
events had occurred at a given location. No sampling locations in Beaver Creek met this
criterion, nor did they meet reduced criterion of 5 or more sampling events at a given location.

5.2.1 Estimated Discharge

Too few discharge data were available to address the lognormal distribution of discharge data at
any of the sampling locations in Beaver Creek. Available discharge data are discussed in
Section 2.3, Surface Water Hydrology.

5.2.2 Available Data

The entire Beaver Creek Watershed was assigned to one segment, segment BvrCrkSegOl. This
segment has not been evaluated extensively. Mining and milling was done in the upper part of
the Beaver Creek Watershed. Approximately 74 potential source areas were identified by the
BLM in Beaver Creek, including the Carlisle Mill and Mine site. Concentrations of zinc
exceeded 1,000 ug/L below the Carlisle Mill site but are substantially reduced in the lower part
of Beaver Creek.

Concentrations of metals in water hi the upper part of Beaver Creek are likely to cause harm to
aquatic life, but do not contribute significantly to metals loading in the lower part of the Coeur
d'Aiene basin.

53 SEDIMENT FATE AND TRANSPORT

Sediment fate and transport processes were presented hi Section 3. Results of the sediment
transport evaluation presented in Section 3 are summarized in this section.

Sediment derived in Beaver Creek is transported to the North Fork. The Beaver Creek
Watershed has a drainage area of approximately 44.1 square miles, with approximately 12 miles
of mapped channel. Based on review of aerial photographs, potential sediment sources in Beaver
Creek are mining wastes, mobilization of channel bed sediment, bank erosion, and rock debris
and tailings piles situated adjacent to channels.

USGS sediment gaging data are not available for Beaver Creek; therefore, estimates of sediment
yield are not included in this discussion. Suspended and bedload sediment samples were not
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collected and analyzed for metals. Insufficient data were collected on surface soil and sediment
samples from which to estimate suspended and bedload sediment concentrations.

5.4 SUMMARY OF FATE AND TRANSPORT

Tables 5-1 and 5-2 summarize available data in Beaver Creek. Table 5-1 contains the minimum
and maximum detected dissolved and total concentrations of zinc, lead, and cadmium in samples
collected from in-stream locations. Maximum observed concentrations of total and dissolved
zinc exceed the screening levels by almost two orders of magnitude. The maximum observed
total and dissolved cadmium concentrations also exceeded screening levels. The maximum
observed dissolved lead concentration also exceeded the screening level.

Instantaneous mass loadings are found in Table 5-2. Mass loading values were all less than total
maximum daily loads (TMDLs) established for the North Fork at Enaville (USEPA 2000).
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Table 5-1
Minimum and Maximum Detected1 Concentrations of

Dissolved and Total Zinc, Lead, and Cadmium

&$-^.:*i,:J^~i~y*.* «:
^"-iM&ii*^^ v>V*»T;" - • • ' t •• -i "f- ' . "•*&.-& *" j;i-Xaomber of samples)'-'

Dissolved Zinc
Total Zinc

Dissolved Lead
Total Lead
Dissolved Cadmium

Total Cadmium

Minimum Value iivg,
t̂ :̂  ;̂ te&wL -§ ia^•^^-t^g^vf^?-:;:-

1.74

1.75

0.05

0.13

0.08

0.05

* Maximum Value -.:
: V^.K^:il>^cted^fer|
: :̂ î *^m^

2,700

3,100
2.4
4.4
13

21

, . - • • - . • -Sehwsaingijr-14—*
^-•p|-fr^Urd?^gS^
•-. -"t-/<^s/E)-^^:ta

42

30
1.09
15

0.38
2

1 Includes data from samples with location type "RV" only. See Attachment 2.
Bold values exceed screening levels.
}ig/L - micrograms per liter

Table 5-2
Low and High Instantaneous Metal Loading Values for Sampling Location BVI

Metal
Total Lead

Dissolved Zinc

Ixw (pounds/day) ... ::
<1
NA

High (ponnds/d*y) ,.
3.36

45.2

Note: NA - not available
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Data Source References

Data Source
References*

2

3

4

5

6

7

, Data Source Name
URSFSPANos. 1,2,
and 3

URS FSPA No. 4

MFC Historical Data
Spring 1991

MFC Historical Data
Fall 1991

EP A/Box Historical
Data

IDEQ Historical Data

'.!„# jftfa M^ejpi^rijfitfdii .^
Fall 1997: Low Flow and Sediment
Sampling

Spring 1998: High Flow Sampling

Spring 1991: High Flow Sampling

Fall 1991: Low Flow Sampling

Superfund Site Groundwater and
Surface Water Data

IDEQ Water Quality Data

SSWSlS
:fe:r;:*%.'?:*i<;̂ .4<W^4^

URS Greiner Inc. 1997. Field Sampling Plan Addendum 1 Sediment Coring in the
Lower Coeur d'Alene River Basin, Including Lateral Lakes and River Floodplains
URS Greiner Inc. 1997. Field Sampling Plan Addendum 2 Adit Drainage, Seep and
Creek Surface Water Sampling
URS Greiner Inc. 1997. Field Sampling Plan Addendum 3 Sediment Sampling Survey in
the South Fork of the Coeur d'Alene River, Canyon Creek, and Nine-Mile Creek
URS Greiner Inc. 1998. Field Sampling Plan Addendum 4 Adit Drainage, Seep and
Creek Surface Water Sampling; Spring 1998 High Flow Event
McCulley, Frick & Gillman, Inc. 1991. Upstream Surface Water Sampling Program
Spring 1991 High Flow Event, South Fork Coeur d'Alene River Basin above Bunker Hill
Superfund Site: Tables 1 and 2
McCulley, Frick & Gillman, Inc. 1992. Upstream Surface Water Sampling Program Fall
1991 Low Flow Event, South Fork Coeur d'Alene River Basin above Bunker Hill
Superfund Site: Tables 1 and 2
CH2MHJ11. 1997. Location of Wells and Surface Water Sites, Bunker Hill Superfund
Site. Fax Transmission of Map August 11, 1998
Environmental Protection Agency. 1998. E-mail from Ben Cope July 15, 1998. Subject:
2 Datasets File Attached: BOXDATA.WK4
Idaho Department of Environmental Quality. 1998. Assortment of files from Glen Pettit
for water years 1993 through 1996
Idaho Department of Environmental Quality. 1998. E-mail from Glen Pettit October 6,
1998 Subject: DEQ Water Quality Data Files Attached: 1998 trend Samples.xls, 1997
trend Samples.xls
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Data Source References (Continued)

Data Source
Reference**

8

10

11

12

13

Data Source Name
fpA/NPDES Historical
Data

URS FSPA No. 5

URS FSPA No. 8

Historical Groundwater
Data from MFC
Historical Data from US
Forest Service, Idaho
Geological Survey and
others

,.. v ,., ,ft*fck Source, toekripttott ;'!fri,.
Water Quality based on NPDES
Program

Common Use Areas Sampling

Source Area Sampling

1997 Annual Groundwater Data
Report Woodland Park
Historical Data on Inactive Mine
Sites USFS, IGS and COM, 1994-
1997, Prichard Creek, Pine Creek
and Summit Mining District

••fi-k: " ':. » :J >• :.7f*',£ J. :'V;/.;.̂ :.;U^!,,ftS&fl»%^^
Environmental Protection Agency, 1998. E-mail from Ben Cope August 1 1,
!998/September2, 1998. Subject: Better PCS Data Files/Smelterville. Attached:
PCS2.WK4, PCSREQ.698/TMT-PLAN.XLS
Environmental Protection Agency. 1998. E-mail from Ben Cope August 5, 1998.
Subject: State of Idaho Lat/Longs File Attached: PAT.DBF
Environmental Protection Agency. 1998. E-mail from Ben Cope July 15, 1998. Subject:
2 Datasets File Attached: PCSDATA.WK4
URS Greiner Inc. 1998. Field Sampling Plan Addendum 5 Common Use Areas: Upland
Common Use Areas and Lower Basin Recreational Beaches; Sediment/Soil, Surface
Water, and Drinking Water Supply Characterization
URS Greiner Inc. 1998. Field Sampling Plan Addendum 8 Tier 2 Source Area
Characterization Field Sampling Plan
McCulley, Frick & Gillman. 1998. 1997 Annual Groundwater Data Report Woodland
Park
Mackey K, Yarbrough, S.L. 1995. Draft Removal Preliminary Assessment Report Pine
Creek Millsites, Coeur d'Alene District, Idaho, Contract No. 1422-N651-C4-3049
Idaho Geological Survey. 1999. Site Inspection Report for the Abandoned and Inactive
Mines in Idaho on U.S. Forest Service Lands (Region 1), Idaho Panhandle National
Forest Vol. I, Prichard Creek and Eagle Creek Drainages
Idaho Geological Survey. 1999. Site Inspection Report for the Abandoned and Inactive
Mines in Idaho on U.S. Forest Service Lands (Region 1), Idaho Panhandle National
Forest Vol. Ill, Coeur d'AIeiie River Drainage Surrounding the Coeur d'Alene Mining
District (Excluding the Prichard Creek and Eagle Creek Drainages)
Idaho Geological Survey. 1999. Site Inspection Report for the Abandoned and inactive
Mines in Idaho on U.S. Forest Service Lands (Region 1), Idaho Panhandle National
Forest Vol. IV, Prichard Creek and Eagle Creek Drainages
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Data Source References (Continued)

Data Source
References*

13

14

15

16

17

Data Source Name
Historical Data from US
Forest Service, Idaho
Geological Survey and
others (continued)

Historical Sediment
Core Data: University of
Idaho (Thesis papers)

URS FSPA No. 9

Historical Sediment
Data

USGS Spokane River
Basin Sediment Samples

;^,y Data Sourcfcbwrijrtioii; ?• ,; ;

Historical Lateral Lakes Sediment
Data from F. Rabbi and M.L.
Hoffman

Source Area Characterization; Field
XRF Data

Electronic Data compiled by USGS

Surface Sediment Samples Collected
by USGS in the Spokane River
Basin

v< •:, ¥ .-• - , > • ; -t 'Z:.;':\^'-'-:x.-'!\:Ji&'&-:-.'-,:..-',:--2-1*£:'--ii^'^ >•'•; .'- fe"'- >':> v^^i^viW^^^ -
<:$£' •^••^••':-'^&-^i-'^4^

Idaho Geological Survey. 1999. Site Inspection Report for the Abandoned and Inactive
Mines in Idaho on U.S. Forest Service Lands (Region 1), Idaho Panhandle National
Forest Vol. V, Coeur d'Alene River Drainage Surrounding the Coeur d'Alene Mining
District (Excluding the Prichard Creek and Eagle Creek Drainages) Part 2 Secondary
Properties
US Forest Service. 1995. Pilot Inventory of Inactive and Abandoned Mine Lands, East
Fork Pine Creek Watershed, Shoshone County, Idaho
Characterization of Heavy Metal Contamination in Two Lateral Lakes of the Lower
Coeur d'Alene River Valley, A thesis by M.L. Hoffrnann, May 1995
Trace Element Geochemistry of Bottom Sediments and Waters from the Lateral Lakes of
Coeur d'Alene River, A Dissertation by F. Rabbi, May 1994
CH2M Hill and URS Greiner. 1998. Field Sampling Plan Addendum 9 Delineation of
Contaminant Source Areas in the Coeur d'Alene Basin using Survey and Hyperspectral
Imaging Techniques
U.S. .Geological Survey. 1992. Effect of Mining-Related Activities on the Sediment-
Trace Element Geochemistry of Lake Coeue d'Alene, Idaho, USA-Part 1: Surface
Sediments, USGS Open-File Report 92-109, Prepared by A.J. Horowitz, K.A. Elrick, and
R.B. Cook
US Geological Survey. 2000. Chemical Analyses of Metal-Enriched Sediments, Coeur
d'Alene Drainage Basin, Idaho: Sampling, Analytical Methods, and Results. Draft.
October 13, 2000. Prepared by S.E. Box, A.A. Bookstrom, M. Ikramuddin, and J.
Lindsey. Samples collected from 1993 to 1998.
Environmental Protection Agency. 1999. Data Validation Memorandum and Attached
Table from Laura Castrilli to Mary Jane Nearman dated June 9, 1999. Subject: Coeur
d'Alene (Bunker Hill) Spokane River Basin Surface Sample Samples, USGS Metals
Analysis, <63 urn fraction, Data Validation, Samples SRH7-SRH30
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Data Source References (Continued)

Data Source
References"

18

22

23

24

25

28

Data Source Name
USGS Snomelt Surface
Water Data

MFG Report on Union
Pacific Railroad Right-
of-Way Soil Sampling
URSFSPANo. 1IA

URSFSPANo. 15

URSFSPANo. 18

USGS National Water
Quality Assessment
database

Data Source Description
Surface Water Data from 1999
Snomelt Runoff Hydrograph

Surface and Subsurface Soil Lead
Data

Source Area Groundwater and
Surface Water Sampling
Common Use Area
Sampling — Spokane River
Depositional and Common Use Area
Sediment Sampling - Spokane River

Surface water data for sampling
location NF50 at Enaville, Idaho.
its:r;;gK?ia«:, ;,;!;!r!!;;i:;a:;aa;'!iji!i,;g!i:igaaaaa!!̂ a!iiii;!:si.

' , , . ' • • , . ' , , Referinfce , ' • . . ' '„•.• ...;'./• ' .>•.•„• ' ; ' • . ! ; . , , ,
USGS. 1999. USGS WY99.xls Spreadsheet dowloaded from USGS (Coeur d'Alene
Office) ftp site
USGS, 2000. Concentrations and Loads of Cadmium, Lead and Zinc Measured near the
Peak of the 1999 Snomelt Runoff Hydrograph at 42 Stations, Coeur d'Alene River Basin
Idaho
USGS. 2000. Concentrations and Loads of Cadmium, Lead and Zinc Measured on the
Ascending and Descending Limbs of the 1999 Snomelt Runoff Hydrograph at Nine
Stations, Coeur d'Alene River Basin Idaho
MFG. 1997. Union Pacific Railroad Wallace Branch, Rails to Trails Conversion, Right-
of-Way Soil Sampling, Summary and Interpretation of Data. McCulley, Frick and
Oilman, Inc. March 14, 1997
URS Greiner Inc. 1999. Field Sampling Plan Addendum 1 1A Tier 2 Source Area
Characterization
URS Greiner Inc. 1999. Field Sampling Plan Addendum 15 Spokane River- Washington
State Common Use Area Sediment Characterization
URS Greiner Inc. 2001. Final Field Sampling Plan Addendum No. 18, Fall 2000 Field
Screening of Sediment in Spokane River Depositional Areas, Summary of Results.
Revision 1. January 2001,
USGS. 2001. USGS National Water Quality Assessment database:
http://infotrek.er.usgs.gov/pls/nawcia/nawqa.wwv main.gohome. Data retrieved on
August 2, 2001 for station 12413000, NF Coeur d'Alene River at Enaville, Idaho.
-j —— ,,, —— .....Mp,,.. —— .,,..,,.,,,„,,„,,.,,,,.., t,_:i,,,,.....,.,,,,^^ —— , ——— w.'r.!tfjaiH... ,,,..",""'.".'",!-!!H"!'!,',"","^; ———— ' —— — -—~—

"Reference Number is the sequential number used as cross reference to associate chemical results in data summary tables with specific data collection efforts.
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ABBREVIATIONS USED IN DATA SUMMARY TABLE

LOCATION TYPES:

AD adit
BH borehole
FP flood plain
GS ground surface/near surface
HA hand auger boring
LK lake/pond/open reservoir
OF outfall/discharge
RV river/stream
SP stockpile
TL tailings pile

QUALIFIERS:

U Analyte was not detected above the reported detection limit
J Estimated concentration

DATA SOURCE REFERENCES:

Data source references listed in Attachment 1 are shown in the data summary tables in the "Ref
column.
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Data Summary Table
Beaver Creek - segment BvrCrkSegOl

• fP
Boxed Sample Results Exceed Shaded Sample Results Exceed Screening
Screening Level By More Than IX Level By More Than 10X

Location Depth
Location Type Ref Date In Feet Antimony Arsenic Cadmium Copper Iron

Surface Soil (mg/kg)
BV8I68 TL 13 - _____ 2
BV8I77 TL 13 -
BV8I78 TL 13 - 1
BV8179 TL 13 -
BV8180 TL 13 - _____
BV8I81 TL 13 — 1
BV8182 TL 13 - 1

50 6.6 [ 250 1 37000 *
94 2.5 45 43000
10 4.9 | 130 | 29000
82 2.4 64 34000
99 3.5 59 49000
70 8.1 97 | 146000 1
30 15 | 90 43000

BV8284 TL 13 - 85 U 1.5 84 11000
BV8286 TL 13 - 85 U 1.9 28 16000
BV8287 TL 13 - 130 4,6 51 27000

Surface Water - Total Metals (ug/1)
BVl RV 18 05/24/1999
BVI RV 3 05/05/1998 0.2 U
BVl RV 3 05/05/1998
BV10 RV 3 05/11/1998 0.2 U :
B V l l RV 3 05/11/1998 0.2 U :
BV12 RV 3 05/11/1998 0:2 U ;
BVI3 RV 15 08/17/1999 0 0.21 0.:
BVI4 RV 15 08/17/1999 0 0
BVI4 RV 15 08/17/1999 0 0.24;
BV3 RV 3 05/0541998 0.2 U1

BV4 RV 3 05/06/1998 0.5 U
BV5 RV 3 OSF06/I998 0.5 U
BV6 RV 3 OS/05/1998 , 0,2 U ;
BV7 RV 3 05/0«'l998 0,5 U 1
BV8 RV 3 05/11/1998 ;
BV8 RV 3 05/11/1998 0.5
BV8I47 LK 13 — 2(

BV8148 RV 13 - ; 2<
BV8I49 AD 13 - 2<
BV8150 RV 13 — 2<
BV8I5I AD 13 - , 2(

BV8I52 RV 13 - 2<
BV8I53 RV 13 - 2<
BV8246 AD 13 - 2<

200
!U 2U 41

0.3
IV 1:5 2U 38
1 U 6.2 2 U 20 U
> U 0.9 2 U 20 U
IV. 0.07 | 1.97 J| 19.1 J
3J- 1.1 U 28,1'J

0.05 J
!U 0.4 '2U 51

U1 0.1 U 3U 47 U
U O.I U 3 U 32.1 U

. U 0.5; 2U 60
.6 0.1 U . 3U 51.9 U
. U 0.2 U 2U 20 U

>U 9 f 36 1 2600 1
>U 21 35 U 12 U
)U 33 35 U 12 U
> U 7 35 U 22
>U 17 35 U 500
>U 3U 35 U 12 U
) U 3 U 35 U 34
) U 3 U 35 U 1000 1

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Lead Manganese Mercury Silver Zinc

64000 36
3000 740
1100 1400
920 1100
630 1600

7600 2800
2100 1200
1600 1300

74 490
230 1100

4 11
0.7 5 U 0.2 U 0.2 U

0.2 U 5 U 0.2 U 0.2 U
4.4 5 U 0.2 U 0.2 U
3.4 5 U 0,2 U 0.2 U

1.24 1.4 J O.I U 2U
1.12J 0.1 U 2U

W3 ;
6,9 5 U 0.2 U 0.2 U

0.5 U 5 U 0,2 U 0,3 U
0.5 U 5U Ol2U 0,3 U

1.6: 5U 0,2 U 0,2 U
0.5 U 5 U 0.2 U 0.3 U
0.2 U1 5 U 0.2 U 0.2 U

24 | 66 1 5U
2.5 8 J5U
26 | 96 1 5U

15 U 4 :5U
14 |_ 14flJ Is U

15 U 4 ;5U
I5U 3 5U
15 U | 87 | 5 U

1800
250

1200
200
160

1100
3800

150
140
540

70
48

427
1610

167
5.29 J
I .75J

r 67
5 U
5 U
106
5 U

10 U

540 |
* 3100 1
* 7400

490
* 3200

6
740

22

July 24, 2001 Page 1



Data Summary Table
Beaver Creek - segment BvrCrkSegOl

Location Depth
Location Type Ref Date In Feet Antimony Arsenic Cadmium Copper
Surface Water - Total Metals (ug/1)
BV8247 RV 13 —
BV8248 AD 13 —
BV8249 AD 13 —
BV8250 Sl> 13 -
BV8264 RV 13
BV9 RV 3 05/06M998

Surface Water - Dissolved Metals (ug/1)
BVI RV 18 05/24/1999
BVI RV 3 05/05/1998
BVI RV 3 05/05/1998
BVIO RV 3 05/11/1998
BV1I RV 3 05/11/1998
BVI2 RV 3 05/11/1998
BVI3 RV 15 08/17/1999 0
BV|4 RV 15 08/17/1999 0
BVI4 RV 15 08/17/1999 0
BV3 RV 3 05/05/1998
BV4 RV 3 05/06/1998
BV5 RV 3 05/06/1998
BV6 RV 3 OS/05/1998
BV7 RV 3 05/06/1998
BV8 RV 3 05/11/1998
BV8 RV 3 05/11/1998
BV8I47 IK 13 —
BV8148 RV 13 —
BV8I49 AD 13
BV8150 RV 13 —
BV8151 AD 13 —
BV8I52 RV 13 —
BV8153 RV 13 —
BV824A AD 13 —
BV8247 RV 13 —
BV8248 AD 13 —
BVS249 AD 13 —
BW2SO SP 13 —
BV9 JUi 3 05/06/1998

0.6
29 U
29 U
29 U
29 U

0,5 U 1 U

0,2 U 2 U

0.2 U 2 U
0.2 U 2 U
OJZU 2 U
Ovl9 0.2 U

0,3 J
0.22
0.2 U 2 U
0.5 U 1 U
0.5 U 1 U
0.2 U 2 U
0.5 U 1.6

2 U
0,5

0.5 U I U

6
|̂mmammmmm

s
3

1.8

1 U

0,3
1.3

6
0.8

0.04 J

0,08
. . . . . . 0 . 4

O.I U
0.1 U

0.5
0.1 U
0.2 U

3.7
13
26
3.4
10

2.3 U
3

5.2
3.1

8
4.2
2.4
1.7

35 U
35 U
35 U
35 U
35 U
3 U

2 U

2 U
2 U
2 U

I . 1 U
I.I U

2V
3 U
3U
2 U
3 U
2U

8.4 U
8.4 U

1 M|
8.4 U

1 . u l
8.4 U
8.4 U

8 U
3.1
8 U
8 U
8U

^^U

Boxed Sample Resulls Exceed
Screening Level By More Than IX

Iron Lead Manganese

12 U 15 U 3
43 15 U 13

12 U 15 U 4
12 U I5U 14
12U I5U 2
20 U 2.4 5 U

10 U 1U 1.6
20 U 0.3 5 U

20 U 0,2 U 5 U
20 U
20 U ' :::=::: " ~

4.52 J C

7.03 J 0
20 U
20 U 0
20 U 0
20 U
20 U 0
20 U 0

7,8
3.7 U
3.7 U
3.7 U
3.7 U
3.7 U
3.7 U

16
3,7 U
3.7 U

8.4
3.7 U
20 U |

3 5U
2.4 5U
.31 0.8 U

0,8 U
,05
0.3 '5 U
5 U 5 U
5U SU
0.3 SU
5 U 5 U
2U 5U

1 33|
9,2

Shaded Sample Results Exceed Screening
Level By More Than IOX

Shaded Retultt With (*) Exceed
Screening Level By More Than 100X

Mercury Sliver

SU
5 U
5 U
5U
5 U

0.2 U 0.3 U

0,2 U 0,2 U

0.2 U 0.2 U
0.2 U 0,2 U
0.2 U 0,2 U
0.1 U 2U
O . I I J 2 U

0,2 U 0.2 U
0,2 U 0.3 U
0.2 U 0.3 U
0,2 U 0.2 U
0,2 U 0.3 U
0.2 U 0,2 U

1 «l
5,9

| 130 1
3

3.4
1 01

2
6
5
8

1.1 | 5 U 0.2 U 0.3 U

Zinc

3U
14
3

24
3 U

393 |

'............... 59 1
52

417
^^J65|
^™"&1(M

5.29 J
1.74J

62 |
5 U
SU
106)
5 U

10 U

400
27M

* 6^00
3*0

2600
2.5 U
$40 |

2.5 U
2 5 U
2,5 U
2.5 U
2.SUi^1 ™'|

Julv24, 200 M



ATTACHMENT 3
Statistical Summary Tables for Metal



Statistical Summary of Total Metals Concentrations in Surface Soil
Segment BvrCrkSegOl

Units: mg/kg

Analyte Name

Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Zinc

Quantity
Tested

10
10
10
10
10
10
10

Quantity
Detected

8
10
10
10
10
10
10

Minimum Maximum
Detected Detected

Value Value

82
1.5
28

11,000
74
36

140

250
15

250
146,000
64,000
2,800
3,800

Average Coefficient Q"311^ Quantity Quantity
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

133
5.1

89.8
43,500

8,130
1,180

934

0.41
0.8

0.71
0.87
2.44
0.62
1.24

22
9.8
100

65,000
171

3,597
280

8
1
2
1
9
0
5

1
0
0
0
4
0
1

0
0
0
0
1
0
0

Date: 24 MAY 2001
Time: 10:49
Project: Coeur d'Alene basin RI/FS, WA No. 027-RI-CO-102Q

Report: cda3011_SLCLS
Page: 1
Run#: 0



Statistical Summary of Dissolved Metals Concentrations in Surface Water
Segment BvrCrkSegOl

Units: ug/L

Analyte Name

Antimony
Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Mercury
Zinc

Quantity
Tested

13
13
26
25
26
14
26
13
26

Quantity
Detected

3
2

20
3
5
8
13
1

16

Minimum Maximum
Detected Detected

Value Value

0.19
0,3

0.04
3.1

4.52
0,05

1.6
0.11
1.74

0.5
1,6
26
12
16
3

130
0.11

6,600

Average Coefficient Quantity Quantity Quantity
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

0.303
0.95
4.66
7.83
8.75
0.97
28.6
0.11

1,010

0.56
0.97
1.31
0.57
0.49
1.15
1.48

< 0.001
1.71

2.92
150

0,38
3.2

1,000
1.09
20.4
0.77

42

0
0

17
2
0
3
4
0

14

0
0
7
0
0
0
0
0
5

0
0
0
0
0
0
0
0
1

Date:
Time:
ProjectgM|

22 MAY 2001
12:12
Cow d'AJtae twin RI/FS, WA No, 027-RI-CO-102Q

Repom cds3011_sw
tea I
Run*: 0



Statistical Summary of Total Metals Concentrations in Surface Water
Segment BvrCrkSegOl

Units: ug/L

Analyte Name

Antimony
Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Zinc

Quantity
Tested

13
26
26
26
27
27
27
27

Quantity
Detected

3
3
19
2
13
13
16
21

Minimum Maximum
Detected Detected

Value Value

0.21
0.3

0.05
1.97
19.1
0.13
1.12
1.75

0.5
1.6
33
36

2,600
26

140
7,400

Average Coefficient Quantity Quantity Quantity
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

0.317
0.833

7.09
19

357
6.56
28.6
878

0.5
0.82
1.24
1.27
2.05
1.36
1.52
2.02

6
50
2
1

300
15
50
30

0
0

11
2
3
2
4

14

0
0
2
1
0
0
0
9

0
0
0
0
0
0
0
3

Date: 22 MAY 2001
Time: 12:12
Project: Coeur d'Alene basin ROTS, WA No, 027-RI-CO-102Q

Report: cda3011_sw
Paee: 2
Run#: 0



ATTACHMENT 4
Screening Levels



FINAL RI REPORT Part 2, CSM Unit 1
Coeur d'Alene Basin RI/FS Beaver Creek Watershed
RAC, EPA Region 10 Attachment 4
Work Assignment No. 027-RI-CO-102Q September 2001

Pagel

SCREENING LEVELS

Based on the results of the human health and ecological risk assessments, 10 chemicals of
potential concern (COPCs) were identified for inclusion and evaluation in the RI. The COPCs
and appropriate corresponding media (soil, sediment, groundwater, and surface water) are
summarized in Table 1. For each of the COPCs listed in Table 1, a screening level was selected.

The screening levels were used in the RI to help identify source areas and media of concern that
would be carried forward for evaluation in the feasibility study (FS). The following paragraphs
discuss the rationale for the selection of the screening levels.

Applicable risk-based screening levels and background concentrations were compiled from
available federal numeric criteria (e.g., National Ambient Water Quality Criteria), regional
preliminary remediation goals (PRGs) (e.g., EPA Region IX PRGs), regional background studies
for soil, sediment, and surface water, and other guidance documents (e.g., National
Oceanographic and Atmospheric Administration freshwater sediment screening values).
Selected RI screening levels are listed in. Tables 2 through 4.

For the evaluation of site soil, sediment, groundwater, and surface water chemical data, the
lowest available risk-based screening level for each media was selected as the screening level. If
the lowest risk-based screening level was lower than the available background concentration, the
background concentration was selected as the screening level.

Groundwater data are screened against surface water screening levels to evaluate the potential for
impacts to surface water from groundwater discharge.

For site groundwater and surface water, total and dissolved metals data are evaluated separately.
Risk-based screening levels for protection of human health (consumption of water) are based on
total metals results, therefore, total metals data for site groundwater and surface water were
evaluated against screening levels selected from human health risk-based screening levels.
Risk-based screening levels for protection of aquatic life are based on dissolved metals results,
therefore, dissolved metals data for site groundwater and surface water were evaluated against
screening levels selected from aquatic life risk-based screening levels.

W:\02700\0106.012\CSM Unit l\Beaver Creek\Attchmt 4,wpd
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Table 1
Chemicals of Potential Concern

•£••<".•' •
..Chemical
Antimony
Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Mercury
Silver
Zinc

F ^ Human Health COPC -

Soil/Sediment:
X
X
X

X
X
X

X

Ground water
X
X
X

X

X

Surface
Water

X
X

X
X
X

X

Ecological COPC

Soil

X
X
X

X

X

Sediment

X
X
X

X

X
X
X

Surface
Water

X
X

X

X

W:\Q27GO\Qi06.012\CSM Unit i\Beaver Creek\Attchmt 4/wpd
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Table 2
Selected Screening Levels for Groundwater and Surface Water—Coeur d'Alene River

Basin and Coeur d'Alene Lake

-(:.::-^si:S'!:;'';'-s%^. '*si*J-

• ; ̂ CfaemicaF] r'^

Antimony

Arsenic

Cadmium

Copper

Iron

Lead

Manganese

Mercury

Silver

Zinc

.- , uiSorfece :;:;•--«
- Water sJbftal £

•;̂ '̂ ^g«L>-.S"^
6'

50a

2e

r
300"

15a

50."

2"

100"

30=

•-;'- : ' :• Sttrlace ; ;" ".• r-:
••> Water Dissolved ;4
.-^r^^Oig^Ly"''';^-"-::

2.92b

150c-d

0.38b

3.2M

l,000c'd

1.09b

20.4"

0.11^

0.43^

42=.d

Groundwater
L;;:-;;;sTotai ;,:,;,-,..
•;,-:s-Oig^L);jr-:v:J.;

6"

50'

2*

le

300*

15"

50"

2" .

100s

30e

Greandwater
„ .; Dissolved ;;

.• (pg/ij ^ --I
2.92b

150c-d

0.38b

3.2c-d

l,000c'd

l,09b

20.4b

0.77c-d

0.43c-d

42c.d

*40 CFR 141 and 143. National Primary and Secondary Drinking Water Regulations. U.S. EPA Office of Water.
Office of Groundwater and Drinking Water. http://www.epa.gov/OGWDW/wot/appa.html. October 18, 1999.

"Dissolved surface water 95th percentile background concentrations calculated from URS project database.
'Freshwater NAWQC for protection of aquatic life are expressed in terms of the dissolved metal in the water
column.

dFreshwater NAWQC for cadmium, copper, lead, silver, and zinc are expressed as a function of hardness (mg/L of
CaCOS) in the water column.
Values above correspond to a hardness value of 30 mg/L.

^lexicological Benchmarks for Screening Potential Contaminants of Concern for Effects on Aquatic Biota: 1996
Revision. U.S. Department of
Energy. Office of Environmental Management. ES/ER/TM-96/R2. Value based on total metals concentration.

Note:
Hg/L - microgram per liter

W:\02700\0106.012\CSM Unit 1 \BeaverCreek\Attchmt4.wpd
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TableS
Selected Screening Levels for Surface Water—Spokane River Basin

• „ • - - • 'l

:'^'_ -_- -&-^ -'-'_••'

Chemical

Antimony

Arsenic

Cadmium

Copper

Iron

Lead

Manganese

Mercury

Silver

Zinc

Spokant

-•^•SlarJHBef/v.:
Water Total

(ft^L)

6*

50*

2e

r
300*

15*

50*

2*

100*

so*

sBSegot '.,.-..
"Soi-fee* ri

'̂ ^"Waier;::̂
Dissolved^

(HgZL)

2.92b

150=

0.38b

2.3^

1,000s

1.09b

20.4b

0.77°

0.22**
3QM

Spokam

tSarlace
'WsterTotal

$ig/L)

6*

50*

2£

le

300*

15*

50*

2*

100'

30*

tR§*g02

, Surface ;
'Water
Dissolved

Cl»g^)
2.92b

150C

0,38b

3.%^

1,000=

1.09b

20.4b

0.77C

0.62£-d

50^

Spokant

Surface ":
Water Total

0*§a>>
6*

50*

2C

1*

300*

15'

50*

2*

100*

30'

:JRSegG3

Snrface. 1
Water :

Blssoivtd^
(J*g )̂
2.92b

150s

0.38b

5.7*

1,000C

1,4^

20.4b

0,77C

IA*-*

75=j

*40 CFR 141 and 143. National Primary and Secondary Drinking Water Regulations. U.S. EPA Office of Water,
Office of Groundwater and Drinking Water. http://www.epa.gov/OGWDW/wot/appa.fatml. October 18, 1999,
Dissolved surface water 95th percentile background concentrations calculated from URS project database,
Technical Memorandum. Estimation of Background Concentration in Soils, Sediments, and Surface Waters.
Coeur d'AIene Basin RI/FS. URS. May 2001.
Treshwater NAWQC for protection of aquatic life are expressed in terms of the dissolved metal in the water
column.

dFreshwater NAWQC for cadmium, copper, lead, silver, and zinc are expressed as a function of hardness
(mg/L of CaCO3) in the water column,
Toxicological Benchmarks for Screening Potential Contaminants of Concern for Effects on Aquatic Biota; 1996
Revision. U.S. Department of Energy. Office of Environmental Management. ES/ER/TM-96/R2, Value based
on total metals concentration.

Note:
ug/L - microgram per liter

W;\02700\0106.012\CSM Unit t\Beavcr Creek\Attchmt 4.wpd
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Table 4
Selected Screening Levels—Soil and Sediment

,.fC*«ji|'fiart.^i

Antimony

Arsenic

Cadmium

Copper

Iron

Lead

Manganese

Mercury

Silver

Zinc

'̂ t§*ui5
"•''" ̂ rS-uj-'* '̂3*

31.3*

22"

9.8d

100d

65,000b

17Ib

3,597"

23.5"

391a

280b

^^w^CSf
J^WRi.̂  :„,,;:»»,

•••'••-• ^;:>'; -': ''••"-; , • - • . - , ; •

3.30b

13.6"

1.56b

32.3b

40,000C

51.5"

l,210b

0.179b

4.5C

200"

, Lower Coenr d'Alene
r,.. ' ~-:̂ :;̂ 3î î !!Basftĵ H^Jr

: ; _,.'. -'V .- _ /- ., :',

31.3s

12.6"

9.8d

100d

27,600"

47.3b

l,760a

23.5"

391"

97.1"

•;• "Sediment^:
(ing&g)

y

12.6"

0.678b

28C

40,000C

47.3"

630C

0.179"

4.5C

97.1b

Spokane River Basin

oSyg
31.3'

9.34b

9.8d

100d

25,000b

14.9"

l,760a

23.5'

391a

66.4"

Sediment
(mg/kg) :

3=

9.34b

0.72b

28°

40,000C

14.9"

663"

0.1 74C

4.5C

66.4b

'U.S. EPA Region IX Preliminary Remediation Goals for Residential or Industrial Soil
http://www.epa.gov/region09/wasate/sfund/prg. February 3, 2000.
"Technical Memorandum. Estimation of Background Concentration in Soils, Sediments, and Surface Waters.
Coeur d'Alene Basin RI/FS. URS. May 2001.

°Values as presented in National Oceanographic and Atmospheric Administration Screening Quick Reference
Tables, NOAA HAZMAT Report 99-1, Seattle, WA. M. F. Buchman, 1999. Values generated from numerous
reference documents.
"Final Ecological Risk Assessment. Coeur d'Aiene Basin RI/FS. Prepared by CH2M HILL/URS for EPA
Region 10. May 18,2001. Values are the lowest of the NOAEL-based PRGs for terrestrial biota (Table ES-3).

Note:
mg/kg - milligram per kilogram

W:\02700\0106.012\CSM Unit I\Beaver Creek\Attchmt 4.wpd
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1.0 INTRODUCTION

The Big Creek Watershed is located within the Coeur d'Alene River basin and is a north-flowing
tributary of the South Fork Coeur d'Alene River (South Fork). The Bureau of Land Management
(BLM) has identified 71 source areas (e.g., mining waste rock dumps, adits, and jig tailings
piles) within the watershed (BLM 1999). The watershed has been affected by mining activities,
and past and continuing releases of metals from mining wastes.

There have been no known major cleanup activities in the Big Creek watershed. During the
2000 field season, the USDA-Forest Service performed some minor grading to stabilize an
access road around the waste rock dump at the Idaho-Leadville mine site; they have also
performed several isolated portal closures (Johnson, 2000).

This watershed is one of eight watersheds assigned to conceptual site model (CSM) Unit 1,
Upper Watersheds (see Part 1, Section 2, Conceptual Site Model Summary). The watershed
itself has been divided into four segments to focus this investigation (Figure 1.1-1). Brief
descriptions of each segment are presented in this section.

1.1 SEGMENT DESCRIPTIONS

Segment BigCrkSegOl contains the headwaters of Big Creek down to just below the First
National mine (Figure 4.1-1). The BLM identified nine source areas in this segment. Sampling
of surface water indicates that metals concentrations are greater than ambient water quality
criteria (AWQC).

Segment BigCrkSeg02 contains the headwaters of the East Fork of Big Creek (East Fork) to its
confluence with the main stem of Big Creek (Figure 4.1-3). The BLM identified 21 source areas
in this segment. These areas are mostly unnamed prospects in areas distant from the stream.
Sampling of surface water indicates that metals concentrations in surface water are greater than
AWQC.

Segment BigCrkSegOS contains the headwaters of the West Fork of Big Creek (West Fork) down
to its confluence with the main stem of Big Creek (Figure 4.1-4), The BLM identified eight
source areas in this segment. Sampling of surface water indicates that metals concentrations in
surface water are greater than AWQC.
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Segment BigCrkSeg04 begins at the confluence of the main stem of Big Creek with the East
Fork and ends at the confluence of Big Creek with the South Fork Coeur d'Alene River (Figure
4.1-6), The BLM identified 33 source areas in this segment. Sampling of surface water indicates
that metals concentrations in surface water are greater than AWQC. Active mining operations
associated with the Sunshine mine and mill complex have impacted riparian and riverine
habitats. Impacts include loss of riparian vegetation and channel structure. The confluence of
Big Creek with the South Fork Coeur d'Alene River has been recently restructured to allow the
passage offish between the two waterbodies. Fish populations in the watershed are comparable
to those observed in reference streams and other less heavily modified watersheds throughout the
basin; however, fish (trout and sculpin) were more prevalent in the upper portions of the
watershed than in this segment which has a higher degree of anthropogenic impacts.

1.2 REPORT ORGANIZATION

The remedial investigation (RI) report is divided into seven parts. This report on the Big Creek
Watershed is one of eight reports contained within Part 2 presenting the RI results for the eight
CSM Unit 1 upper watersheds. The content and organization of this report are based on EPA's
Guidance Document for Conducting Remedial Investigations and Feasibility Studies under
CERCLA, Interim Final (USEPA 1988). This report contains the following sections:

» Section 2-Physical Setting, includes discussions on the watershed's geology,
hydrogeology, and surface water hydrology.

* Section 3-Sediment Transport Processes

» Section 4-Nature and Extent of Contamination, includes a summary of chemical
results and estimates of mass loading from source areas

* Section 5-Fate and Transport, includes chemical and physical transport processes
for metals

* Section 6-References

Risk evaluations and potential remedial actions associated with source and depositional areas are
described in the human health risk assessment, the ecological risk assessment, and the feasibility
study (FS) (all under separate cover).
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2.0 PHYSICAL SETTING

2.1 GEOLOGY

2.1.1 Geomorphic Setting

The Big Creek Watershed is located on the south side of the South Fork Coeur d'Alene River
(South Fork), about 3 miles east of Kellogg (Figure 1.1-1). Big Creek, West Fork Big Creek,
and East Fork Big Creek are the principal drainages of the watershed (Figure 1.1-1). The
headwaters of West Fork Big Creek and East Fork Big Creek begin in the St. Joe Mountains at
an elevation of between 5,000 to 5,900 feet. West Fork Big Creek and East Fork Big Creek flow
hi a northerly direction and meet to form Big Creek (Part 1, Figure 1.2-2).

Like most drainages in the district, East Fork Big Creek, West Fork Big Creek, and Big Creek all
flow through narrow, steep-walled, V-shaped canyons throughout their course, with the
exception of the lower 2-mile-long reach of Big Creek above the confluence with the South Fork.
The Big Creek channel widens along this 2-mile reach as the channel approaches the South Fork,
displaying a relatively flat floodplain ranging from 0.1 to 0.3 mile wide that is enclosed by steep
canyon walls.

2.1.2 Bedrock Geology

Weakly metamorphosed sedimentary rocks assigned to the Precambrian Belt Supergroup are the
most prevalent rocks within the Big Creek Watershed (Part 1, Figure 3.2-1). West Fork Big
Creek and East Fork Big Creek drain the Wallace Formation and a relatively minor amount of
the Striped Peak Formation. The Wallace Formation consists of alternating beds of carbonate-
bearing argillite and quartzite (Hobbs et al. 1965). The Striped Peak Formation consists of
quartzite and lesser argillite (Hobbs et al. 1965).

2.1.3 Structural Geology

Roughly east-west-trending faults dominate the structural fabric of the Big Creek Watershed.
The Osburn Fault is the principal structure of the district, and the most prominent faults mimic
the trend of the Osburn Fault (Part 1, Figure 3.2-1). The most prominent faults hi Big Creek are
the Polaris (a normal fault), Silver Summit (type not determined), Alhambra (reverse fault), Big
Creek (reverse fault), Placer Creek (normal fault), and Striped Peak (type not determined)
(Part 1, Figures 3.2-1 and 3.2-2).
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Parallel to the trend of the east-west-trending faults are two prominent anticlinal folds,
designated the East Fork Anticline and the Big Creek Anticline (Hobbs et al, 1965). The fold
axis of the Big Creek Anticline is between the Alhambra and Big Creek Faults. The fold axis of
the East Fork Anticline is located within 1 mile and south of the Placer Creek Fault (Hobbs et al.
1965).

2.1,4 Soils

Like most of the soils throughout the district, the soils of the Big Creek Watershed can be
grouped into two broad categories: hillside soils and valley soils. Hillside soils typically consist
of silty loam with variable amounts of gravels and clay, generally less than 2 feet thick (MFG
1992; Camp Dresser & McKee 1986). Valley soils are primarily found within and along the
flanks of the lower reaches of Big Creek and (to a lesser extent) at a point roughly midway
between the headwaters of West Fork Big Creek and its confluence with Big Creek (Part 1,
Figure 3.2-1). The valley soils are mapped as Quaternary alluvium (Part 1, Figure 3.2-1, symbol
Qal). In the Big Creek Watershed, Quaternary alluvial deposits are a mixture of cobbly gravels,
sands, and silts. There are more cobbly gravels than sands in the West Fork Big Creek Qal
deposits and upper reaches of Big Creek, whereas sands predominate in the 2-miIe-long reach of
Big Creek above the confluence with the South Fork (Part 1, Figure 3.2-1).

West and east of the 2-mile-long reach of Big Creek above the confluence with the South Fork
are Quaternary terrace gravels, which are characterized by well-developed sandy soil overlying
cobbly to bouldery gravels (Part 1, Figure 3.2-1, symbol QTog) (Box, Bookstrom, and Kelley
1999). These deposits exist as benches up to 1,200 feet topographically above nearby streams
(Umpleby and Jones 1923).

Included with the Quaternary alluvium are tailings and related materials produced by mining
activities. Tailings are discussed further in Section 4, Nature and Extent of Contamination.

Metal concentrations in soil may be elevated in areas underlain by very shallow mineralization or
ore deposits. These elevated areas of metal concentrations, or dispersion patterns, were studied
in the basin by the USGS (Gott and Cathrall 1980). In Part 1 of the RI, the determination of
background takes into account such effects.

2,1,5 Ore Deposits

The Big Creek Watershed drains a portion of the Page-Galena Mineral Belt; part of this belt is
referred to as the Silver Belt (Part 1, Figure 3.2-3). Silver was the most abundant metal produced
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the Big Creek Watershed. The dominant ore deposit type consists of what is referred to as
fissure vein deposits, which are steeply dipping veins hosted primarily by the Revett-St. Regis
Formations transition zone (Stratus 1999). This transition zone is several hundred feet thick and
is characterized by increasingly less pure quartzite grading into impure quartzite and interbedded
argillite (Hobbs et al. 1965). Fissure veins are typically fault-controlled, and the veins at the
Crescent and Sunshine Mines occur within the Alhambra Fault (Part 1, Figure 3.2-3).

The principal ore minerals are galena (lead), tetrahedrite (silver and copper), sphalerite (zinc),
and chalcopyrite (copper). The principal non-ore minerals associated with the fissure vein
deposits are quartz, pyrite, siderite (an iron carbonate), ankerite (a calcium-iron carbonate) and
minor arsenopyrite (an iron-arsenic sulfide). Zonation of certain minerals is present within the
deposits. In the Crescent and Sunshine Mines, the relative volume of tetrahedrite increases with
depth, whereas the relative volume of galena decreases with depth (White 1998). Pyrite and
chalcopyrite also increase with depth (White 1998).

Waste rock piles are present at all mine workings and consist of broken, angular rock that is
generally unmilled and typically dumped near the mouth of workings. The chemical and
mineralogical content of waste rock in the Big Creek Watershed is discussed further in Section 4,
Nature and Extent of Contamination.

2.1.6 Mining History

A brief summary of available information on historical mining activities is presented in this
section. During the RI/FS process, an extensive list of mines, mills, and other source areas was
developed based on a list originally developed by the Bureau of Land Management (BLM 1999).
This list is presented in Section 4.1, Nature and Extent, and in Appendix I.

Mining began in the Big Creek basin by at least 1884. During that year, True and Dennis Blake
discovered the Yankee lode on the south side of the South Fork. The Blakes hand picked ores
from tiny stringers and at times hand jigged their product prior to shipping. These methods
continued until at least 1914 when the Blakes gave up their mining activities to leasers. On-site
processing of ores by these methods resulted in coarse jigs tailings, which were very high in
metal content, being discharged to Big Creek (Quivik 1999). Hand sorting and jigging of ore
may have continued under lease operations after 1914.

A mill was not associated with the Yankee Boy and Yankee Girl Mines until the mines were
acquired by the newly organized Sunshine Mining Company in December 1920. By this time,
the Big Creek Mining Company was also operating the Crescent Mill on Big Creek, and was
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involved in a lawsuit brought by the town of Kellogg for polluting its public water supply with
tailings being disposed of in Big Creek, The Big Creek Mining Company and the Sunshine
Mining Company responded by relocating their point of waste discharge to downstream of the
Kellogg water intake (Quivik 1999).

Records indicate that a significant volume of tailings accumulated near the mouth of Big Creek,
It is unclear whether these tailings resulted from tailings that made then* way down Big Creek or
whether they were from upstream sources on the South Fork that settled out near the mouth of
Big Creek, The Federal Mining & Smelting Company began to work the Big Creek tailings
deposit hi 1947, The material was trucked to the Polaris Mill in Osburn for concentration. In
1948. the company hauled 37,290 tons of material, and 99,600 tons of material were hauled hi
1949. The tailings deposit was worked by unnamed lessees in 1950 and later by the Zanetti
Brothers in 1951 and 1952 (Quivik 1999).

Production records for the mines of the Big Creek Watershed indicate that an estimated
12,4 million tons of ore were mined hi the area from 1913 to 1990 (Mitchell and Bennett 1983;
SAIC 1993). From this ore, an estimated 72,274 tons of lead, 53,153 tons of copper, 11,037 tons
of silver, 4,508 tons of zinc and 0.34 tons of gold were produced. Approximately 92 percent of
the ore production hi the watershed through 1990 was from the Sunshine Mine. Tailings
production for the watershed, excluding the Crescent Mine whose ore was milled at the Bunker
Hill Complex, has been estimated at more than 11 million tons (SAIC 1993). Additional details
of the operating history of the producing mines and mills located hi the Big Creek Watershed are
included in the following sections.

2.1.6.1 Mines

The mines that operated in the Big Creek Watershed for which ore production was recorded are
listed hi Table 2,1.6-1, This table includes the production years of the mine, estimated volumes
of ore and tailings produced as a result of the mining activity and the segment hi which the mine
is (or was) located. Only mines with documented ore production are listed. The Sunshine Mine
was the largest producer hi Big Creek, Additionally, some mining operations were carried out at
more than one location, occasionally hi more than one segment or even more than one watershed.
The ore production listed hi Table 2.1,6-1 is the total production for all of the mining operations.
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2.1.6.2 Mills

Table 2.1.6-2 lists the mills with operations in the Big Creek Watershed for which there are
records. This table includes the operating years of the mill and a summary of ownership, and the
segment which the mill is located. Not all mills are listed, as records were not available for all
mills.

2.1.7 Adits

There are 12 identified adits in the Big Creek watershed. None of the 12 adits have recorded
production. The adits include the Bismark, Silver Dale and Bill Hill, Rockford Group, Royal
Apex, Idaho Leadville Property prospect, National, Sunshine, Crescent, and four unnamed adits.

2.2 HYDROGEOLOGY

2.2.1 Conceptual Hydrogeologic Model

The hydrogeology of the Big Creek Watershed can be divided into two main groundwater
systems: the bedrock aquifer and the shallow alluvial aquifer. The conceptual hydrogeologic
model for the watershed assumes that a single unconfined aquifer is present in the shallow
alluvial sediments, and these sediments are the principal hydrostratigraphic unit in the watershed.
The shallow alluvial sediments consist of natural materials as well as mine tailings and waste
rock. In general, the alluvium increases in thickness from the headwaters of Big Creek toward its
confluence with the South Fork. Very little specific hydrogeologic date are available for the Big
Creek Watershed.

The bedrock aquifer within the Big Creek Watershed consists of argillites and quartzites of the
Precambrian formations of the Belt Supergroup, including (principally) the Wallace Formation in
the vicinity of East Fork Big Creek and West Fork Big Creek (Part 1, Figure 3.2-1). Discrete
zones of the Revett, St. Regis, and Wallace Formations are drained by Big Creek in
topographically lower portions of the watershed (Part 1, Figure 3.2-1). In general, the bedrock
has very low permeability. Secondary features such as fractures, faults, or mine workings may
increase the permeability substantially. Estimates on the number of adits and tunnels that are
known to discharge mine drainage in this watershed are not available.

The groundwater system of unconsolidated sediments overlying less permeable rocks occurs
primarily in an elongate, V-shaped trough along East Fork Big Creek, West Fork Big Creek, and
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most of Big Creek, The 2-mile reach along Big Creek above the confluence with the South Fork
forms a U-shaped valley, which is up to 1,500 feet wide (Part 1, Figure 1.2-2).

As observed in wells in the Canyon Creek and Ninemile Creek Watersheds, it is assumed that
groundwater levels fluctuate seasonally. Groundwater levels are generally highest in the late
spring and lowest during whiter and early spring when precipitation rates are lowest and
snowmelt is not occurring.

2.2.2 Aquifer Parameters

Aquifer parameters are not available from the Big Creek Watershed for the presumed single
unconfined aquifer in unconsolidated sediments overlying bedrock. However, based on reported
lithologic similarities between the presumed single unconfined aquifer and the upper aquifer of
the Smelterville Flats-Bunker Hill aquifer system, it is reasonable to expect that aquifer
parameters presented hi Table 2.2-1 are similar to the presumed single unconfined aquifer of the
Big Creek Watershed. The range of horizontal hydraulic conductivities presented in Table 2.2-1
are typical of clean sand and gravels (Freeze and Cherry 1979).

2.23 Flow Rates and Directions

Based on similar watersheds (e.g., Canyon Creek and Ninemile Creek), it can be assumed that
the general groundwater flow direction in the Big Creek Watershed parallels the flow of Big
Creek surface water. Based on water level data recorded in Canyon Creek, it can be assumed
that there are localized areas in Big Creek where the flow direction is downstream and toward the
creek and some areas where the flow direction is downstream and away from the creek.

Based on an analysis of groundwater elevations in the water table aquifer in the Woodland Park
area of Canyon Creek, which appears comparable to the reach approximately 1 to 2 miles above
the South Fork along Big Creek, it can be assumed that groundwater in Big Creek has a fairly
steep gradient generally following the ground surface topography. The gradient of 0.035
calculated for the Woodland Park area is inferred to be comparable to the 1- to 2-mile reach
above the South Fork along Big Creek.

2.2.4 Surface Water/Groundwater Interaction

Based on groundwater information collected from the Canyon Creek Watershed, it can be
assumed that shallow alluvial deposits along Big Creek serve as aquifers, and if they are
hydraulically connected, they are capable of taking from or adding to flow in the creek. It is
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further assumed that the interaction of the surface water in Big Creek and groundwater in the
shallow alluvial aquifers creates gaining or losing reaches. During the spring snowmelt and
resulting high creek levels, the gaining reaches of the stream may temporarily experience
reversals hi the surface water/groundwater hydraulic gradient (i.e., become losing reaches).

2.2.5 Water Quality and Water Chemistry

Water quality parameters (temperature, pH, specific conductance, salinity, turbidity, and
oxidation-reduction [redox] potential) and water chemistry data (e.g., chloride, sulfates, and
sulfides) are discussed further in Section 4, Nature and Extent of Contamination and in Section 5,
Fate and Transport.

2.2.6 Groundwater Use

Use of groundwater supplies for domestic, municipal, and industrial applications (as it relates to
human consumption) is discussed in the Baseline Human Health Risk Assessment.

2.3 SURFACE WATER HYDROLOGY

The following sections describe the surface water hydrology of the Big Creek Watershed. The
Big Creek Watershed has a drainage area of approximately 29.9 square miles, with
approximately 12.8 miles of mapped channel length, and a drainage density of 0.4 miles per
square mile.

2.3.1 Available Information

The U.S. Geological Survey (USGS) has several gages in the vicinity of Big Creek with
historical streamflow data; most notably, USGS station number 12413140, Placer Creek at
Wallace, ID. The Placer Creek gage has a drainage area of 14.9 square miles and a period of
record from November 1967 to September 1995, October 1996 to September 1997, and water
year 1999 (USGS 2000). These data can be used to estimate historical hydrographs and the
magnitudes of discharges for floods of specific recurrence intervals within Big Creek.

In addition to the Placer Creek gage data, the USGS maintained a stream gage on Big Creek from
December 3, 1970, to October 17, 1974 (USGS 2000). Although not at the mouth, these data are
valuable for evaluation of the estimated discharges based on the Placer Creek data.
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Stream discharge measurements were taken in association with water quality sampling events
completed by MeCuIley, Frick & Gillman, Inc. (MFG), URS, Idaho Department of
Environmental Quality (IDEQ), and USGS. These measurements have occurred since 1991.
These data can be used to evaluate the adequacy of the historical hydrographs developed from
the Placer Creek data. These data are summarized in Table 23.1-1.

In addition to the USGS hydrologic information, the U.S. Department of Housing and Urban
Development, Federal Insurance Administration completed a flood insurance study (FIS) for the
City of Shoshone County, Idaho (FIA 1979). Peak discharges were computed for 10-year (1,330
cubic foot per second [efsj), 50-year (2,950 cfs), 100-year (3,925 cfs) and 500-year (7,065 cfs)
events for Big Creek near the mouth. Although these values reported might be dated and
coefficients used to calculate these discharges may contain some error, they do provide some
basis for selecting a design discharge for remedial actions.

23,2 Hydrologic Description

This section provides a description of historical data available, flood frequency in the watershed,
and the water year 1999 stream discharge data,

2,3.2.1 Historical Description

Continuous discharge data for Big Creek at the mouth are not available, therefore an estimate of
mean daily discharge at the mouth of Big Creek was developed from historical data from Placer
Creek. Mean daily discharge for Placer Creek was scaled by the ratio of the drainage areas of
Big Creek to Placer Creek to produce an estimate of mean daily discharge for Big Creek for the
period of record of Placer Creek. This hydrograph is presented as Figure 2.3.2-1.

To assess the adequacy of this approach, this method was applied to the drainage area upstream
of the West Fork of Big Creek where the USGS operated a gage for several years in the 1970s,
Mean daily discharge for Placer Creek was scaled by the drainage area of Big Creek upstream of
the West Fork to Placer Creek for the period where records were available from both gages,
December 3,1970 to October 17,1974, The difference between the estimated discharge and
measured discharge was calculated, the hydrographs and difference are shown hi Figure 2.3.2-2.
Agreement between the estimated discharge and measured discharge is relatively good; however,
40 to 60 percent discrepancies should be expected.

From Figure 2.3.2-1, the maximum mean daily discharge is estimated at 1,800 cfs and occurred
on January 15,1974, Base flow is estimated to be 5 to 10 cfs. Average annual discharge is

W:\02700\0106,012\CSM Unit i\Upper Wateisheds\Big CreeBSection 2,wpd



FINAL RI REPORT Part 2, CSM Unit 1
Coeur d'Alene Basin RI/FS Big Creek Watershed
RAC, EPA Region 10 Section 2.0
Work Assignment No. 027-RI-CO-102Q September 2001

Page 2-9

estimated at approximately 70 cfs. The maximum discharge recorded at the Placer Creek gage is
outside the period of record; however, the USGS has estimated this discharge at 2,200 cfs on
February 9,1996. Applying the relationship presented above results in an estimate of maximum
discharge for Big Creek of 4,414 cfs.

2.3.2.2 Flood Frequency

Table 2.3.2-1 presents the estimated discharges for specified flood frequency recurrence intervals
for Big Creek. Because historical discharge data are not available for Big Creek and the
estimates of mean daily discharge are already subject to uncertainty, additional manipulation to
obtain flood frequency estimates was not completed. Instead, flood frequency developed in the
FIS is presented. The bankful discharge, the approximately 1.5 year event, is estimated to be
approximately 500 cfs.

2.3.2.3 Water Year 1999

Mean daily discharge estimates for water year 1999 were completed in a similar manner as for
the historical estimates. Mean daily discharge for Placer Creek was scaled by the ratio of the
drainage area of Big Creek to Placer Creek to produce an estimate of mean daily discharge for
Big Creek for 1999. These estimates are presented in Figure 2.3.2-3 with the measured
precipitation from the Western Regional Climate Center (WRCC) precipitation gage at Kellogg.
In addition, the stream discharge estimates are presented with maximum daily temperature in
Figure 2.3.2-4.

Total annual average precipitation at the WRCC Kellogg Station for the 95-year period of record
is 30.8 inches, while for water year 1999 the total precipitation was 37.8 inches (WRCC 2000).
Total annual average snowfall for the WRCC station is 54.3 inches, while for water year 1999
the total snowfall was 35.5. While these comparisons do not address monthly variations in
precipitation, they do indicate that the water budget for water year 1999 was somewhat typical,
with above average total precipitation and below average snowfall.

Table 2.3.2-2 summarizes the estimated mean monthly flows for Big Creek, total monthly
precipitation (rain and snow water content), and total snowfall at the WRCC station at Kellogg
for water year 1999. Table 2.3.2-2 and Figures 2.3.2-3 and 2.3.2-4 indicate the majority of
precipitation occurred from October to March, 78 percent of the total annual precipitation. Much
of the precipitation in the upper basin was in the form of snow and did not run off into the stream
channels immediately. This snow was stored in the upper basin and eventually discharged to Big
Creek and ultimately the South Fork during spring and summer snowmelt.
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Based on the existing data, it is expected that water Year 1999 was typical from a total snowfall
and total water budget perspective in the Big Creek Watershed. Runoff from spring snowmelt
dominates the surface water hydrology. Variations in snowfall, temperature, and rainfall from
year to year will influence the peak discharges.
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Table 2.1.6-1
Mines in the Big Creek Watershed With Recorded Production

•.- Segment •*"•
Prddpctioii

;' ' Jy .,"• m',:.t ' '•• v -Years':'--'
- ^ v - O W ' - v ..
•^ftonly":!1 :•:•:•'"'' • '•,,"< ' j - - • - • ,'*•:• ;.''Mfn.ViA :

F Tailings,
^;(tdnsVvf

, - '.;> u'& • ' :; • ii ^i%P:?'-^i^^
:r;̂ ::&^$^

BigCrkSeg04 1913-1935 16,847 Crescent

erei£ejii:$in%:|l:̂
BigCrkSeg04 1924-1990 962,252 Crescent,

Polaris/Silver,
Summit, Bunker
Hill Complex

15,608

NA

The Big Creek Mining Company began shipping silver chloride ore in 1913.
Over the next few years, crude lead sulfide ore and copper sulfide ore were
also shipped from the mine. In May of 1923, the operations of the Big Creek
Mining Company were taken over by the Bunker Hill Mining Company
(Quivik 1999). After this time, the operating history of the mine is unclear,
as it is often confused with the Crescent Mine.

<v :' ' - • ;f u *•?' ? '-••'' it-"'.' • * 'l';<-c;:W'1' £: ?:'.'•'.' £•' : ~. -.<v" > '• /-^rP-F. * " vSl'SS il «K?:3S'i >'« "!:-:**S <• I13«!|?f ISlf s
s^j-iji^r^i** i:f5:i^iy;'ns»i:;;:'̂ ir*Jy''*ivli43>^jt'y*|i":'>l?l:<NV'''®l*'*l;^

The Crescent Mine workings are located on Big Creek in the vicinity of the
Sunshine Mine. The mine was opened in 1918 (Ridolfi 1998). There is some
mention of production at the mine in 1918 (SAIC), but other sources claim
the mine had no recorded production until 1924 (Mitchell and Bennett 1983).
The mine was under control of the Bunker Hill Mining Company by 1923.
The Hooper Tunnel was constructed from 1928 through 1930, Production at
the mine continued through the 1940s but was apparently ceased sometime
thereafter, to be reactivated again in 1953 (SAIC 1993).

W:\02700\0106.012\CSM Unit UUpper WatershedsVBig Creek\Section 2.wpd



FINAL RI REPORT
Coeur d'Alene Basin RI/FS
RAG, EPA Region 10
Work Assignment No. 027-RI-CO-102Q

Part 2, CSM Unit!
Big Creek Watershed

Section 2.0
September 2001

Page 2-16

Table 2.1.6-1 (Continued)
Mines in the Big Creek Watershed With Recorded Production

Segment
Production
'•; Years' :

Ore
Mill

Tailings

Sunshine Miriei
BigCrkSeg04 1904-1990 11,453,874 Sunshine 11,004,701 The Sunshine Mining Company was organized in December 1920 and

incorporated shortly thereafter. The company acquired the Yankee Boy and
Yankee Girl Mines, which had originally been located by True and Dennis
Blake. These mines had been worked by leasers since the Blakes ceased their
mining operations in 1914. The company built a two bucket aerial tramway
to cany ores from the mine to the newly constructed Sunshine Mill (Quivik
1999). Operations of the mine flourished, when in 1933 an extremely rich
ore find was made. In 1943, the Chester ore body was struck. This discovery
was made through a profit sharing agreement that included the Polaris
Mining Company, Silver Dollar Mining Company, Silver Syndicate Mining
Company and the Sunshine Mining Company. These companies were
eventually merged with the Sunshine Mining Company in the early 1980s
(SAIC 1993). The mine continues to be active during present day (Ridolfi
1998V____ ______

Source: Stratus 1999, unless otherwise noted

W:«»OI06.0I2\CSM Unit l\Upper Watershed$\Big CreekVSection 2.wpd



FINAL RI REPORT
Coeur d'Alene Basin RI/FS
RAC, EPA Region 10
Work Assignment No. 027-RI-CO-102Q

Part2,CSMUnitl
Big Creek Watershed

Section 2.0
September 2001

Page 2-17

Table 2.1.6-2
Mills With Documented Operations in Big Creek Watershed

Segment
Operating

Ownership
, -Comments

Sunshine Mill
BigCrkSeg04 1921 -Present Sunshine Mining Company The Sunshine Mining Company completed construction of the 50-ton Sunshine Mill

in August 1921. By the end of that year, the mill's capacity had been increased to
75-ton per day. About this time, Sunshine and the Big Creek Mining Company
jointly constructed an 11,000 foot flume to carry flotation slimes to the mouth of Big
Creek (see Crescent Mill below). The mill's capacity was expanded to 100-120 tons
per day in 1925 and the mill produced 1,000 tons of concentrates. A complete
remodeling of the mill in 1929 increased its capacity to 500-tons. A major flood
destroyed or damaged most of the mill buildings in 1933. The Sunshine was taken
over by a New York development firm in 1934 and by March 1935 the mill's
capacity had been increased to 750 tons. By 1939, the mill was handling 1,000 tons
per day, and by 1941, the company was building a new 1,200-ton differential
flotation plant for recovery of antimony. This plant was operated until March 1944,
when it was closed due to labor shortages caused by World War II. The Sunshine
Mill continued to operate regularly through the 1940s, and treated ores of the Polaris
Mining Company, Silver Syndicate, Inc., Silver Dollar Mining Company, and
Metropolitan Mines Corporation. The antimony plant was reopened in 1953 and
both mills continued to operated regularly for the next twenty-plus years. The
Sunshine Mill is still currently operating (Quivik 1999)._____________
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Table 2,1.6-2 (Continued)
Mills With Documented Operations in Big Creek Watershed

Segment
Operating

Years Ownership
, , • , . . • • • . • .
Comments '*$ '•:•' ••;-". i&

Crescent Mill
BigCrkSeg04 1919-1944 Big Creek Mining Company,

Bunker Hill Company, Bunker Hill
& Sullivan, E.G. Smith*

The Big Creek Mining Company began construction of a 60-ton mill for lead-silver
ore in 1919. Shortly thereafter, the town of Kellogg brought legal action against the
Big Creek Mining Company for polluting Kellogg's domestic water supply with
tailings dumped into Big Creek. Big Creek Mining Company joined with the
Sunshine Mining Company in 1921 to construct an 11,000-foot flume designed to
carry slimes downstream of Kellogg's domestic water source area. The Bunker Hill
Company took charge of mining operations at Big Creek in 1923. Bunker Hill &
Sullivan took charge of the Big Creek Mining Company property in 1927. A new
flotation plant, now called the Crescent Mill, was built shortly thereafter, and used to
treat ore from both the Alhambra and Crescent Mines. The mill operated
continuously until 1943. E.G. Smith leased the mill during 1943 and 1944 to treat
approximately 38,000 tons of tailings. The buildings and tailings were removed from
the site sometime between 1951 and 1961 (Quiyik 1999J.__________________

"Operated mill through lease agreement.

Note: Table based on information from Quivik 1999.
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Table 2.2-1
Summary of Aquifer Parameters of the Smelterville Flats-Bunker Hill Upper Aquifer

- •-'-••<<..>-**i,-..-«
Hydrostratigraphic

Transmissivity
Storatfvlty
(unitiess) Porosity

Upper Aquifer 500 - 10,790 0.0025s 10,002-216,852 0.0015-0.09 23.6-29.0

"Based on one test conducted on a sample of upper aquifer alluvium from borehole GR-26U at 13.5 feet below
ground surface. No units given in original source document.

Source: MFG(1992)

Table 2.3.1-1
Summary of Discharge Data From Project Database

Segment BigCrkSeg04

Segment
Name

BigCrkSeg04

.•••.-. -site ::-
Location
BC 260

Measured
.n-;1 •»X-..;..i4'

MFC, URS,
USGS

Ndiof
Readings

5

Beginning
.Date

05/14/91

Ending
Date

05/25/99

Minimum
Discharge

5.61

Maxim em
Discharge

604
Units

cfs

cfs - cubic feet per second

Table 2.3.2-1
Estimated Recurrence Intervals, Big Creek

•• • ' '•" ' """•'. :ft-;:^-^;lI^urreBce-^*j/.: ;.,:.;v::-"f:S?^;vS
_ ........ ... . ^ ...._...„... .4... ~ . ;', - -----. .-."«- '.. , ' -*-, -^"^sfiti^s^s: ~.ss.^.!S^r ^^•----...-b.-.i.̂ -.̂ J.i.;;;^:;; .̂:

• • • - ....... - ^ .Interval . '«<•- - : •^y':'"":-]^^-
• --• - - ^.-^J^^^^^^^-^'±^3^^Z- - --- .----. .•i.-..-,-L--,v:;:,.- ;*«? ̂  I CSrSJ - " .'^ •;,........•. ' "" ", ".".".•' '

2

5

10

25

50

100

7 ! slfederal Insurance Study (FIS) =
; :; JDfe CreekNear ̂ Mouth

TEstimated Peak Flow (cfe)
not available
not available

1,330
not available

2,950

3,925
cfs - cubic feet per second
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Table 2.3,2-2
Precipitation Summary and Discharge Comparison for Water Year 1999

Kellogg, Idaho
NOAA Cooperative Station 104831

Climate Indicators
Total Precipitation (in.)
Total Snowfall (in.)
Average Precipitation for Period of
Record (in.)
Average Snowfall for Period of Record
(in.)
Estimated Mean Monthly Discharge (cfs)
(Big Creek at Mouth)

< • . : . - • • r - • • • • • • ••^^r^lvfc&iithift*^
.' : - f , ^ ,. ' - . - *. . . , ^1f ., . - , - . * . , | ' • » , ' , ] * l|£.~ .!•'!>-£! "• ^ > , !? ')" , ' • • " • , .A ', I

Oci
1. 4
0.0
2.7

0.3

8.3

flfov
7.5
0,8
3.8

5.0

25.5

Dec
5.3
II. 0
3.9

I4.l

44.3

Jan
4.6
5.2
3.7

1 8.5

57.9

Ftb

5.7
I3.l
2.8

lO.l

38.0

. Mar,;
5.1
5.1
2.9

5,6

1 1 8.5

Apr
1. 7
0.3
2.4

0.7

167.6

*',

.May.
1. 5
0.0
2.5

0.0

276.5

!•'•>. • J
tf. .;.• •' • '" '
Jun

'- . ; !'.

2.7
0.0
2.2

0.0

237.6

... ifiL
0.5
0.0
l.O

0.0

53.2

, Abg.
1. 3
0.0
1.1

0.0

21.7

Se|r
0.4
0.0
1.7

0.0

11.9

v -y '̂,11

Annual
;Tdiai,
37.8
35.5
30.8

54.3

88.6

cfs - cubic feet per second
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3.0 SEDIMENT TRANSPORT PROCESSES

The Big Creek Watershed contains four segments referred to as BigCrkSegOl to BigCrkSeg04.
Big Creek enters the South Fork approximately 3 miles upstream of Kellogg, Idaho. Sediment
derived in Big Creek is transported to the South Fork. Based on review of aerial photographs,
sediment sources in Big Creek are mining waste, mobilization of channel bed sediment, bank
erosion, and some rock debris situated adjacent to channels. In this discussion, the available
information, analyses, and likely sediment sources are described.

3.1 AVAILABLE INFORMATION

Sediment transport data are not available for areas within Big Creek. One year of sediment
transport gaging data is available for Canyon and Ninemile Creeks; drainages of similar size that
are located near Big Creek. The topography of the Big Creek Watershed is similar to that of
Canyon and Ninemile; however, land use practices in the Big Creek Watershed are substantially
different than in Canyon and Ninemile Creeks. Big Creek has been less heavily impacted by
mining and other disturbances throughout the Watershed than in the Canyon and Ninemile Creek
Watersheds. Even with the differences, data from Canyon and Ninemile Creeks may be used to
provide useful insight into the possible magnitude of sediment transport from Big Creek.

Historical and current aerial photography are available. For Big Creek, 1998 photographs by
URS Greiner, Inc. (URSG) and CH2M HILL, Inc. (URSG and CH2M HILL 1999), and by U.S.
Department of Agriculture (USDA) (USDA 1991) were reviewed.

3.2 ANALYSES

3.2.1 USGS Sediment Gaging Data

Because no sediment transport data were collected for Big Creek, estimates of sediment transport
for 1999 were made using the sediment transport analysis from Canyon and Ninemile Creeks.
The USGS sediment transport data for Canyon and Ninemile Creeks were analyzed in general
accordance with the Army Corps of Engineers (USAGE) guidance manual for sedimentation
investigations (USAGE 1989). These analyses are presented in separate sections.

W:\02700\0106.012\CSM Unit l\Upper WatershedsNBig Creek\Section 3.wpd



FINAL RI REPORT Part 2, CSM Unit 1
Coeur d'Alene Basin RI/FS Big Creek Watershed
RAC, EPA Region 10 Section 3.0
Work Assignment No. Q27-RI-CO-102Q September 2001

Page 3-2

These analyses produced annual sediment yields for Canyon and Ninemile Creeks for three size
classes of particles, fines, sand, and bedload, expressed as tons per square mile of drainage area.
Although land use in these watersheds is different than the land use in Big Creek, these sediment
yields were used to estimate sediment yield in Big Creek, The sediment yield per drainage area
was averaged for each size class and applied to Big Creek to estimate an annual sediment yield
for water year 1999. The results are presented in Table 3.2-1. These estimates likely
overestimate the amount of sediment transport because far fewer discrete sources exist in the Big
Creek Watershed than in the Canyon and Ninemile Creek Watersheds.

This simplistic analysis only provides guidance to approximate quantities of sediment
transported by Big Creek in water year 1999 based on the watershed size and estimates of
sediment transport from watersheds with similar land use. Sediment yields can vary significantly
from year to year and basin to basin based on hydroiogic conditions, sediment inputs, changing
land use, and other conditions,

3.2.2 Channel Classification

Channel classifications may provide a level of understanding and description of a channel
behavior. Some channel classification systems require fieldwork and in depth study while others
only require topographic map and aerial photograph interpretation. The level of information
provided by a classification based solely on topographic map and aerial photograph interpretation
is limited, but does provide a basic framework for channel processes and conditions,

Rosgen and Silvey (1996) proposed a classification that delineates channel types based on plan-
view morphology, cross-section morphology, channel sinuosity, channel slope, and bed features
to provide a broad level delineation. Aerial photograph and topographic map interpretation can
be used for this type of classification, Level 1. The Rosgen methodology builds from this broad
classification when combined with more detailed information. The Rosgen Level 1 classification
was used for this study to identify broad reach level channel morphologies.

Electronic USGS 7 1A minute quadrangle maps containing three dimensional topographic data
were analyzed using AutoCAD Land development software. Plots of channel profile and slope
were produced for each segment of Big Creek, Figures 3.2-1 through 3.2-8, In general, the
divisions between segments were established based on changes in channel type or other
morphologic feature, as such; each segment contains one or two channel types. The channel type
was determined based on channel slope and observation of aerial photographs from 1998.
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Channel stationing was established from the confluence of Big Creek with the South Fork at
100-foot stations upstream from the mouth for ease of locating specific features. This stationing
is indicated on Figures 3.2-1 through 3.2-8. This stationing is approximate and is intended for
general locating of discussed areas. More detailed stationing and survey should be used for
precise locating and project construction.

In the Big Creek Watershed, four Rosgen stream types occur, "Aa+", "A", "B", and "C". The
following paragraphs briefly summarize these four types of channel and the mapping effort of
channel classification.

" Aa+" streams are very steep, greater than 10 percent, well entrenched, and laterally confined.
Sediment supply is often high due to the high energy, steep channel slopes and narrow channel
cross sections. Bedforms associated with this channel type include waterfalls, cascades, and
step-pools. Debris flows often initiate in "Aa+" type channels. In Big Creek, structural control
from joints, faults, or bedding may influence the locations of "Aa+" type channels.

"A" stream types are similar to "Aa+" in that similar bedforms and channel characteristics are
common to both types; however, "A" stream typesjiave slopes which range from 4 to 10 percent.
Generally, "A" stream types have high sediment transport potential with little in channel
sediment storage capacity due to the channel slope. Large woody debris can play a major role hi
the bedform and channel stability in "A" type streams.

"B" stream types are moderately steep to gently sloped channels, 2 to 4 percent. Faults, joints,
contacts often influence "B" type channels by restricting the development of wide floodplains.
Stream erosion rates, aggregation and degradation rates are generally low. Lateral movement of
"B" type channels is typically low. Rapids and scour pools are typical bed forms in type "B"
channels.

"C" stream types generally are located in valleys constructed from alluvial deposition, with well-
developed floodplains. Primary morphologic features of the "C" stream type are the sinuous low
relief channel, and the well-developed floodplain built from sediment derived in part from the
river. Lateral migration, aggregation and degradation rates in "C" type channels are dependent
on the stability of the banks, discharge and sediment supply from upstream. "C" type channels
may be significantly altered by changes in bank stability, discharge, or sediment supply.

The channel types within the Big Creek Watershed are identified on the topographic maps,
Figures 3.2-1 through 3.2-4. Based on the topographic maps and sections, in general, segment
BigCrkSeg04 contains lower gradient type "C," with occasional steeper sections classified as
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type "A". Segment BigCrkSegOS contains type "A+", "A" and "B" type channels. Segment
BigCrkSeg02 contains type "B" and "C" channels. Segment BigCrkSegOl contains type "A",
**B", and "C" channels. The topography shown on Figures 3.2-1 through 3.2-4 produces the
unusual sequence of channel types mapped in the watershed because low gradient segments of
the channel are truncated by high gradient segments of the channel. Field verification of the
actual slopes should be completed.

IDEQ developed a Rosgen classification for one 116-meter reach in lower East Fork Big Creek
(BigCrkSeg02) under the BURP project (see Figures 3.2-2 and 3.2-6). This reach was selected to
be representative of general conditions in that area of the watershed. The reach was classified as
Rosgen type B, which agrees with the classification presented here (IDEQ 1998,1999). Both
classifications are preliminary in nature and are presented for baseline characterization purposes
only. They are not intended for use in the design phase of remedial planning. Detailed, site-
specific hydrologic studies may be needed to guide actual remedial design development.

3.2.3 Channel Descriptions

The 1998 set of aerial photographs by URS Greiner and CH2MHILL, the 1991 photographs by
USDA, and the topographic maps and profiles presented on Figures 3.2-1 through 3.2-8 were
reviewed to further describe Big Creek. This review and interpretation focused on morphologic
features indicating stream instability, channel migration, channel aggregation or degradation and
other features that may contribute sediment to the system.

3.2.3.1 Segment BigCrkSegOl (Station 270+00 to 440+00)

Segment BigCrkSegOl has approximately 17,000 feet, or 3.2 miles, of mapped channel as
indicated on Figure 3.2-1. The channel slope varies from approximately 5 to 15 percent
(Figure 3.2-5). Aerial photograph coverage extended to approximately station 309+00. The
channel is confined hi a narrow valley by vegetated steep hillslopes through this section. These
hillslopes constrain the position of Big Creek through this reach. The only sources of sediment
identified are from channel bed remobllization and minor bank erosion,

3.2.3.2 Segment BigCrkSeg02 (Station 270+00 to 422+00)

Segment BigCrkSeg02 has approximately 15,200 feet, or 2.9 miles, of mapped channel as
indicated on Figure 3.2-2. The channel slope varies from approximately 5 to more than
20 percent (Figure 3.2-6), Aerial photograph coverage extends to approximately station 345+00.
The channel is confined in a narrow valley by vegetated steep hillslopes through this section.
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These hillslopes constrain the position of Big Creek through this reach. The only sources of
sediment identified are from channel bed remobilization and minor bank erosion.

3.2.3.3 Segment BigCrkSeg03 (Station 167+00 to 250+00)

Segment BigCrkSegOS has approximately 8,300 feet, or 1.6 miles, of mapped channel as
indicated on Figure 3.2-3. The channel slope varies from about 5 to more than 15 percent
(Figure 3.2-7). The channel is confined in a narrow valley by vegetated steep hillslopes through
this section. These hillslopes constrain the position of Big Creek through this reach. The only
sources of sediment identified are from channel bed remobilization and minor bank erosion.

5.2.3.̂  Segment BigCrkSeg04 (Station 0+00 to 167+00)

Segment BigCrkSeg04 has approximately 16,700 feet, or 3.2 miles, of mapped channel as
indicated on Figure 3.2-4. The channel slope varies from 1 to approximately 10 percent
(Figure 2.3-8). Sediment sources in this reach include channel bed remobilization, minor bank
erosion, and a few areas surrounding mine and quarry operations provided a surface water
connection exists to Big Creek.

From station 0+00 to 50+00, Big Creek is aligned adjacent to two tailings ponds from the
Sunshine Mine. Sunshine Tailings Pond #1 is vegetated while Pond #2 appears to be currently in
use based on unvegetated tailings at the pond surface. No obvious surface water connection
between the ponds and the creek was observed in the photographs reviewed. These ponds could
be a sediment source if a surface water connection exists.

Big Creek, from station 47+00 to 110+00, flows through a valley bottom 200 to 1,000 feet wide
and is constrained hi location by dikes. Channel slope varies from 1.5 to 2 percent. The valley
bottom from station 102+00 to 104+00 is developed with structures. The only likely sediment
sources in this reach are channel bed remobilization and minor bank erosion.

From station 110+00 to 167+00, the channel is confined in a narrow valley bottom by road
embankments and hillslopes. A mine opening indicated by exposed rock from the Crescent
Hooper Tunnel is located at approximately station 110+00. NcTobvious surface water connection
was observed hi the photographs. From station 118+00 to 130+00 on the east bank of Big Creek,
the operations and mill complex of the Sunshine Mine are located. Exposed rock is situated on
the hillside above the buildings. No obvious surface water connection between the exposed soils
surrounding the buildings was observed; however, if a connection exists, this may be a sediment
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source to Big Creek. In absence of a surface water connection to Big Creek, the likely sediment
sources in this reach are remobilization of channel bed and minor bank erosion.

Big Creek from station 167+00 to 267+00 is confined in location by road embankments and
steep hillslopes. Channel slope through this reach is approximately 1 to 5 percent. From station
210+00 to 220+00, the Big Creek Gravel Pit is situated on the hillslope above Big Creek. If a
surface water connection exists to Big Creek, this may be a sediment source. The likely
sediment sources hi this reach are remobilization of channel bed and minor bank erosion.

33 SUMMARY

The Big Creek Watershed appears to provide little sediment to the South Fork, as indicated by
the relatively few sediment sources within the watershed. Sediment derived in the Big Creek
Watershed likely is produced from remobilization of channel bed material and minor bank
erosion. Other point sources may contribute sediment provided they are connected to Big Creek
by surface water. The estimate of sediment transport for water year 1999 is likely high because
fewer discrete sources exist hi Big Creek than hi the watersheds from which the estimate was
made.
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Table 3.2-1
Estimated Total Sediment Transport, Big Creek

Water Year 1999

.»•.,'.'.
ld

:i>iJSJ.'&'&<~iT.:v >Vi*• I^'H; Big Creek* \^.'

Fines 14 37 25 850 760

Sand 11 23 17 560 500

Bedload 10 200 180

Total 34 62 48 1600 1400
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4.0 NATURE AND EXTENT OF CONTAMINATION

The nature and extent of contamination and mass loading in the four segments of the Big Creek
watershed are discussed hi this section. Section 4.1 describes chemical concentrations found in
environmental media, including horizontal and vertical extent. For each watershed segment, the
discussion includes remedial investigation data chemical analysis results; comparison of
chemical results to selected screening levels; and focused analysis of source areas. In Section
4.2, preliminary estimates of mass loading are presented.

4.1 NATURE AND EXTENT

The nature and extent of the ten metals of potential concern identified in Part 1, Section 5.1
(antimony, arsenic, cadmium, copper, iron, lead, manganese, mercury, silver, and zinc) in surface
soil, subsurface soil, sediment, and surface water are discussed hi this section. Groundwater
samples were not collected as part of this investigation. Locations with metals detected in any
matrix at concentrations 1 times (Ix), 10 times (lOx) and 100 times (lOOx) the screening level
were identified and presented in data summary tables. The magnitudes of exceedance (lOx and
lOOx) were arbitrarily selected to delineate areas of contamination.

Historical and recent investigations at areas within the study area are listed and summarized in
Part 1, Section 4.0. Data source references are included as Attachment 1. Chemical data
collected in Big Creek and used in this evaluation are presented in Attachment 2. Data summary
tables include sampling location, data source reference, collection date, depth, and reported
concentration. Screening level exceedances are highlighted. Sampling locations are shown on
Figures 4.1-1 through 4.1-7.

The nature and extent of contamination were evaluated by screening chemical results against
applicable risk-based screening criteria and available background concentrations. Screening
levels are used in this analysis to identify source areas and media (e.g., soil, sediment, and
surface water) of concern that will be evaluated in the Feasibility Study.

Statistical summaries for each metal in surface soil, subsurface soil, sediment, and surface water
are included as Attachment 3 and discussed in the subsections below. The summaries include the
number of samples analyzed; the number of detections; the minimum and maximum detected
concentrations; the average and coefficient of variation; and the screening level (SL) to which the
detected concentration is compared. Proposed screening levels were compiled from available
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federal numeric criteria (e.g., National Ambient Water Quality Criteria), regional preliminary
remediation goals (PRGs) (e,g., U.S. EPA Region IX PRGs), regional baseline or background
studies for soil, sediment, and surface water, and other guidance documents (e.g., National
Oceanographic and Atmospheric Administration freshwater sediment screening values). The
screening level selection process is discussed in detail in Part 1,
Section 5.1.

Source areas within Big Creek are presented in Tables 4.1-1 through 4.1-4. These sites are based
on source areas initially identified by the BLM (1999) and further refined during the RI/FS
process. The tables include source area names, source ID, source area acres, description, number
of samples by matrix type, and metals exceeding Ix, 10% and lOOx the screening levels in surface
soil, subsurface soil, sediment, and surface water.

It should be noted that the number of samples identified for each source area was determined
using the project Geographical Information System. Only sampling locations located within a
source area polygon (shown on Figures 4.1-1 through 4.1-7) are included in Tables 4.1-1 through
4.1-4; therefore, there may be samples collected from source areas and listed hi the data summary
tables hi Attachment 2 that are not accounted for in Tables 4.1-1 through 4.1-4.

The following sections present segment-specific sampling efforts and results according to matrix
type. Given the extensive geographic range of the Coeur d'AIene Basin, sampling efforts were
focused on areas of potential concern; therefore, more samples were collected from known
mining-impacted areas near the creek, than from other areas within the watershed.

4.1.1 Segment BigCrkSegOl

4.1.1.1 Surface Soil

Two surface soil samples were collected and analyzed for total metals in segment BigCrkSegOl.
Concentrations for both sampling locations were less than lOx the screening levels.

4.1.1.2 Surface Water

Three surface water samples were collected and analyzed for total and dissolved metals hi
segment BigCrkSegOl. Concentrations were less than lOx the screening levels.
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4.1.1.3 Identified Source Areas

Chemical data for surface soil, subsurface soil, sediment, and surface water were reviewed
together to identify source areas within segment BigCrkSegOl that may be significant
contributors of metals to Big Creek. Summary source area data are presented in Table 4.1 -1.
Two of the nine source areas in this segment were sampled for surface soil. Chemical
concentrations at the source area sampling locations were all less than lOx the screening levels.

4.1.2 Segment BigCrkSegOl

4.1.2.1 Surface Water

Three surface water samples were collected and analyzed for total and dissolved metals within
segment BigCrkSeg02. Results indicate concentrations greater than lOx the screening level for
dissolved cadmium.

4.1.2.2 Identified Source Areas

Chemical data for surface soil, subsurface soil, sediment, and surface water were reviewed
together to identify source areas within segment BigCrkSegOl that may be significant
contributors of metals to Big Creek. Summary source area data are presented in Table 4.1-2.
One of the eighteen source areas in this segment was sampled for surface water. Metals
concentrations were less than lOx the screening level.

4.1.3 Segment BigCrkSegOS

4.1.3.1 Surface Soil

Two surface soil samples were collected from a depth of 0 to 0.5 feet and analyzed for total
metals. Surface soil concentrations were all below screening levels for segment BigCrkSegOS.

4.1.3.2 Surface Water

Six surface water samples were collected and analyzed in segment BigCrkSegOS for total and
dissolved metals. All measured concentrations were less than lOx the screening levels.
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4.1.3.3 Identified Source Areas

Chemical data for surface soil, subsurface soil, sediment, and surface water were reviewed
together to identify source areas within segment BigCrkSegOS that may be significant
contributors of metals to Big Creek. Summary source area data are presented in Table 4.1-3.
Two of the eight source areas in this segment were sampled for surface water and three were
sampled for surface soil. Metals concentrations for identified source areas were less man lOx the
screening level.

4.1,4 Segment BigCrkSeg04

4.1.4.1 Surface Soil

Three surface soil samples were collected from a depth of 0 to 0.5 feet and analyzed for total
metals. AH samples were less than lOx the screening levels.

4.1.4.2 Sediment

One sediment sample within segment BigCrkSeg04 was collected and analyzed for total metals.
Lead was detected at a concentration greater man lOx the screening level and antimony at greater
than lOOx the screening level.

4.1.4.3 Surface Water

Eleven surface water samples for total metals and nine for dissolved metals were collected and
analyzed in segment BigCrkSeg04. Samples were collected during multiple sampling events
dating from 1991 to 1999. Manganese was detected at concentrations that exceeded lOOx the
screening level for total metals. Manganese was detected at a concentration for dissolved metals
that exceeded lOOx the screening level.

4.1.4.4 Identified Source Areas

Chemical data for surface soil, subsurface soil, sediment, groundwater, and surface water were
reviewed together to identify source areas within segment BigCrkSeg04 that may be significant
contributors of metals to Big Creek. Summary source area data are presented in Table 4.1-4.
Two of the 33 source areas in this segment were sampled for surface soil and one was sampled
for surface water. Total manganese in surface water from the First National Mine exceeded lOx
the screening level.
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4.1.5 Adit and Seep Summary

Most adits and seeps with drainage that have been identified and sampled have flows under 1 cfs
and relatively low concentrations of metals (Gearheart et al. 1999). Seven adits were identified.
Seeps were not identified in this watershed. Available adit data for Big Creek are summarized in
Table 4.1.5-1. Discharge, average total zinc concentration, and average total zinc mass loading,
and associated source areas are listed. Total zinc mass loading for all adits identified in Big
Creek is estimated to be less than 1 pound per day.

4.2 SURFACE WATER MASS LOADING

In Part 1 of this report, (Setting and Methodology, Section 5.3.1), the concept of mass loading
and its use hi the remedial investigation was presented. Section 4.2 of the Canyon Creek Nature
and Extent further discussed the use of plotting discrete sampling events versus the probabilistic
analysis of the mass loading data in Fate and Transport.

The Big Creek Watershed has very limited data by which to assess mass loading in surface water
or groundwater. As summarized in Table 4.2-1, there are two in-stream data points for which
total lead mass loading can be calculated. There are two in-stream data points for which
dissolved zinc mass loading can be calculated.

A review of the lead loading data indicates that with a 2.4-fold increase in flow there is a 40-fold
increase hi total lead mass loading. The 1999 sampling event was at a higher flow than any
previous event. The data were collected by the USGS (USGS 2000) and are believed to be
accurate. There was no similar increase between the two dissolved zinc loading measurements.

The potential source of the increased lead loading could be the Sunshine tailings and mine ponds
located hi the lower portion of the Big Creek Watershed. As discussed in fate and transport
sections of other watersheds and by McBain and Trush (2000), there is a disproportionate
increase hi lead loading at very high flows. The lead loading observed hi Big Creek may indicate
the presence of a source larger than the previous data would have indicated. Therefore, mass
loading in Big Creek has not been sufficiently characterized and is considered a data gap.
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Figure 4.1-5
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Figure 41-7
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Source Area Name

Table 4.1-1
Potential Source Areas Within Big Creek - segment BigCrkSegOl

Area
Source JDD (Acres) Source Description

No, Samples
By Matrix Type Metals > IX Metals >10X Metals >100X

LUCKY BOY MINE
UNNAMED ADIT
UNNAMED PROSPECT
UNNAMED PROSPECT
UNNAMED PROSPECT
UNNAMED PROSPECT
UNNAMED PROSPECT
UNNAMED PROSPECT
UNNAMED PROSPECT

POL052
POLOS 1
POL044
POL045
POL046
POL047
POL048
POL049
POL050

0.14
0.20
0.30
0.19
0.18
0.22
0.17
0.13
0.22

Floodplain waste rock
Upland waste rock
Upland waste rock (erosion potential)
Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock

SL 1

SL 1

SST: As-1

SST: As-l,Pb-l,Zn-l

Matrix Types
DR: Debris/Rubble SD: Sediment
GW: Groundwater SL: Soil
RK: Rock/Cobbles/Gravel SS: Surface Soil
SB: Subsurface Soil SW; Surface Water

Matrix Groupings
GWD: Groundwater - Dissolved Metals SST: Surface Soil
GWT: Groundwater - Total Metals SWD: Surface Water - Dissolved Metals
SBT: Subsurface Soil SWT: Surface Water - Total Metals
SDT: Sediment

Analvtes
Ag: Silver
As: Arsenic
Cd: Cadmium
Cu: Copper
Fe: Iron

Hg: Mercury
Mn: Manganese
Pb: Lead
Sb: Antimony
Zn: Zinc
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Source Area Name

Table 4.1-2
Potential Source Areas Within Big Creek - segment BigCrkSeg02

Area
Source ID (Aero) Sourte Peicrlpgon

No. Samples
By Matrix Type Mewls > IX MeW»>10X

POWHATAN (PQWHATTAN-
POWHATTON)
ROYAL APEX MINE
UNNAMED PROSPECT
UNNAMED PROSPECT
UNNAMED PROSPECT
UNNAMED PROSPECT
UNNAMED PROSPECT
UNNAMED PROSPECT
UNNAMED PROSPECT
UNNAMED PROSPECT
UNNAMED PROSPECT
UNNAMED PROSPECT
UNNAMED PROSPECT
UNNAMED PROSPECT
UNNAMED PROSPECT
UNNAMED PROSPECT
UNNAMED PROSPECT
UNNAMED PROSPECT

POLQ40

POL024
POL025
POL026
POL027
POL028
POL036
POL037
POL038
POL039
POL04I
POL042
POL043
POL053
POL054
POL056
POL062
POL063

0.47

0.20
0,27
0,23
0.47
0,13

[_a£L,
0.28
0.17
0,21
0,37
0.34
0.35
0,25
0.30
0.42
0.32
0,22

Upland waste rock

Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock

SW 1

,

SWT;OI

DR: Debris/Rubble
GW: Gwunthvater
RK: Rock/CobbleVGravel
SB: Subsurface Soil

SD: Sediment
SL: Soil
SS: Surface Soil
SW: Surface Water

OWD: Groundwater - Dissolved Metals
OWT; Ground-water - Total Metals
SBT: Subsurface Soil
SDT: Sediment

SST; Surface Soil
SWD: Surface Water - Dissolved Metals
SWT: Surftce Water - Total Metals

Ag: Silver
As; Arsenic
Cd; Cadmium
Cu: Copper
Fe:Ircm

Hg: Merairy
Mil: Manganese
Pb: Lead
Sb: Antimony
Zn; Zinc
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Table 4.1-3
Potential Source Areas Within Big Creek - segment BigCrkSeg03

Source Area Name
BISMARKMINE

SILVER DALE AND BIG HILL MINE

SUNSHINE CONSOLIDATED
ROCKFORD GROUP
UNNAMED ADIT

UNNAMED ADIT
UNNAMED ADIT
UNNAMED PROSPECT
UNNAMED PROSPECT

Source ID
POL004

POL002

POL001

POL067

POL068
POL069
POL070
POL071

Area
(Acres)
0.21

0.68

0.34

0.49

0.20
0.29
0.21
0.14

No. Samples
Source Description By Matrix Type Metals > IX Metals >10X Metal»100X
Adit drainage
Adit drainage
Upland waste rock
Adit drainage
Floodplatn waste rock
Floodplain waste rock

Adit drainage
Upland waste rock
Upland waste rock (erosion potential)
Upland waste rock
Upland waste rock
Upland waste rock

SL 1
SW 1

SW 1

SL 1
SW 1

•

SWT: Cd-1

SWT: Cd-1

SWT: Fe-1

MatrjxTyDes
DR: Debris/Rubble SD: Sediment
GW: Groundwater SL: Soil
RK: Rock/Cobbles/Gravel SS: Surface Soil
SB: Subsurface Soil SW: Surface Water

Matrix Groupings
GWD: Groundwater • Dissolved Metals SST: Surface Soil
GWT: Groundwater - Total Metals SWD: Surface Water - Dissolved Metals
SBT: Subsurface Soil SWT: Surface Water - Total Metals
SDT: Sediment

Analvtes
Ag: Silver
As: Arsenic
Cd: Cadmium
Cu; Copper
Fe: Iron

Hg: Mercury
Mn: Manganese
Pb: Lead
Sb: Antimony"
Zn: Zinc
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Table 4.1-4
Potential Source Areas Within Big Creek - segment BigCrkSeg04

Area No, Samples
Source Am Nairn Source ED (Acres) Source Description By Matrix Typ* Met* > IX Metal* »1QX Met»t*>100X
BIO CK GRAVEL PIT
BIO CK GRAVEL PIT EXTENSION
BIG CK IMPACTED RIPARIAN; NO, 1
BIG CK IMPACTED RIPARIAN: NO. 2
BIG CK IMPACTED RIPARIAN: NO. 3
COEUR D ALENE BIO CREEK MINE
CRESCENT/HOOPER TUNNEL

FIRST NATIONAL MINE

GLOBE MINE
IDAHO PIT
METROPOLITAN MINE
NORTH AMERICAN MINE
NORTH AMERICAN/SILVER
SYNDICATE MINE
SILVER SYNDICATE
SUNSHINE MILL COMPLEX
SUNSHINE MINE
SUNSHINE MINE EXTENSION
SUNSHINE OPERATIONS & MILL
COMPLX
SUNSHINE TAILINGS POND: NO. I

SUNSHINE TAILINGS POND: NO. 2

UNIDENTIFIED DISTURBANCE
UNIDENTIFIED DISTURBANCE
UNNAMED AJWT
UNNAMED ADIT
UNNAMED ADIT
UNNAMED ADIT
UNN , \MF.C PROSPECT
UNNAMED PROSPECT

POL013
POL014
KLE047
KLE073
KLE071
KLE029
KLEQ54

POL022

POLOOS
POL007
POLOQ9
KXE027
KLE053

KLE026
KLE072
KLE030
KLE031
KLE055

KLE024

KLE025

KLE02S
POL012
POL006
POL023
POL066
POL075
POL072
POL073

7,83
4,00
1.19
5,81

31,32
2,22
6.67

0.85

0.34
0,59
0,61
3.88
12.19

12.20
15.11
8.34
2.86
10.69

42.26

24.12

0.94
0.14
0.19
0,30
0.15
0.20
0.29
0.24

Floodplain waste rock
Upland waste rock
Floodplain sediments
Floodplain sediments
Floodplain sediments
Upland waste rock
Adit drainage
Upland waste rock (erosion potential)
Adit drainage
Floodplain waste rock

Floodplain waste rock
Upland waste rock
Upland waste rock
Upland waste rock (erosion potential)
Floodplain waste rock

Floodplain waste rock
Upland tailings
Floodplain waste rock
Upland waste rock
Upland tailing?

Floodplain sediments (underlying
tailings pond)
Floodplain tailings
Ground water
Floodphin sediments
Floodplain tailings
Upland waste rock
Upland wane rock
Upland wawe rock
Upland waste rock
Upland waste rock (erosion potaitkl)
Upland w»se rock
Upland waste rock
Upland waste rock

SL 2
SW 1

SST: As-1
SWD: Cu-1
SWT:Cd-l,Fe-l

SWT: Mn-1
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Source Area Name

Table 4.1-4
Potential Source Areas Within Big Creek • segment BigCrkSeg04

Area
Source ID (Acres) Source Description

No. Samples
By Matrix Type Metals > IX Metals > 10X Metals >10QX

UNNAMED PROSPECT
UNNAMED PROSPECT
WESTERN STAR MINE
WOLFSON MINE
YANKEE OffiL MINE

POL074
POL076
POL010
POL011
POL005

0,24
0.23
0.19
0.13
0.34

Upland waste rock
Upland waste rock
Upland waste rock (erosion potential)
Floodplain waste rock
Upland waste rock

SL 1

Matriy Types.
DR: Debris/Rubble SD; Sediment
GW: Oroundwater SL: Soil
RK: Rock/Cobbles/Gravel SS: Surface Soil
SB; Subsurface Soil SW: Surface Water

GWD: Groundwater - Dissolved Metals
GWT: Groundwater - Total Metals
SBT: Subsurface Soil
SDT: Sediment

SST: Surface Soil
SWD: Surface Water - Dissolved Metals
SWT: Surface Water - Total Metals

Ag: Silver
As: Arsenic
Cd: Cadmium
Cu: Copper
Fe: Iron

Hg: Mercury
Mn: Manganese
Pb: Lead
Sb: Antimony
Zn: Zinc
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Table 4,1,5-1
Adit Data Summary

-:-, „

jMaximunr?

KLE054 Hooper Tunnel 0.1 0.082 190 0.10

POL002 Silver Dale and Big Hill 0.0156 0,0156 0.00025

POL004 Bismarck 0.0112 0.0112 0.00018

POL022 First National 0.001 0.001 0.000022

POL067 Unnamed adit No data No data 10 Ho discharge data

POL001
Sunshine Cons.-Rockford
Group___________ No data No data No data No data

POL024 Royal Apex No data No data No data No data

Notes:
Data compiled from the Restorations Alternative Plan (Gearheart et al, 1999). See Appendix J.
efe - cubic feet per second
jig/L - micrograms per liter
Ibs/day - pounds per day
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Table 4.2-1
Mass Loading Big Creek

Sample; •-^ ( ̂ -t' — '̂ *-**-"sifeConc.?*
- dfe/day!

: Loads
W*l.ay

BC8109 RV Ol-Jan-97 2.5 U
BC8155 RV Ol-Jan-97 15 U 2.5
BC8156 RV Ol-Jan-97 15 U 2.5U
BC8242 RV Ol-Jan-97 15 U
BC8238 RV Ol-Jan-97 15U 2.5 U
BC8239 RV Ol-Jan-97 15 U 2.5 U
BC260 168463 RV 05-Nov-97 24.1 0.33 U 6.93
BC260 172068 RV 14-May-91 211.3 3U 20 U
BC260 172103 RV Ol-Oct-91 5.61 1U 12 U
BC260 186944 RV 25-May-99 604 28 91 1.4
BC260 46351 RV 09-May-98 254 1.7 5U

Notes:
CFS: Cubic feet per Second
Ibs/day: pounds per day
ug/L: Micrograms per liter
RV: River Sample
U: Not detected at concentration greater than or equal to the associated value
- : Data not available or mass load not calculated
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5.0 FATE AND TRANSPORT

The fate and transport of metals in surface water and sediment in the Big Creek Watershed are
discussed in this section. Groundwater data were not available for this watershed. A conceptual
model of fate and transport, important fate and transport mechanisms, and a summary of the
probabilistic model developed to evaluate fate and transport, were presented in the fate and
transport section in the Canyon Creek report and are not repeated here. Due to limited available
surface water data for the Big Creek Watershed, the probabilistic model was not used to estimate
expected values for discharge, metals concentrations or mass loading. Instead, measured values
for these parameters were evaluated and results are presented in this section. Additionally,
sediment data are not available for the floodplain and Sunshine mine tailings ponds located in
segment BigCrkSeg04, a likely source of metals-impacted sediment to Big Creek and the South
Fork; therefore, potential impacts from these source areas could not be evaluated.

5.1 SUMMARY OF MEASURED CONCENTRATIONS AND MASS LOADING
RESULTS

Segment BigCrkSegOl contains the headwaters of Big Creek down to just below the First
National mine. The BLM identified nine source areas hi this segment, mostly unnamed
prospects but including the Lucky Boy Mine. Sampling of three surface water locations in this
segment indicates that metals concentrations are slightly greater than ambient water quality
criteria (AWQC). Sediment samples were not collected from this segment.

Segment BigCrkSeg02 contains the headwaters of the East Fork of Big Creek to its confluence
with the main stem of Big Creek. The BLM identified 21 source areas in this segment. These
areas are mostly unnamed prospects in areas distant from the stream. The Royal Apex Mine is
located adjacent to Big Creek in this segment. Sampling of three surface water locations
indicates that metals concentrations in surface water are slightly greater than AWQC. Soil and
sediment samples were not collected from this segment.

Segment BigCrkSegOS contains the headwaters of the West Fork of Big Creek down to its
confluence with the main stem of Big Creek. The BLM identified eight source areas in this
segment. Sampling of six surface water locations indicates that metals concentrations in surface
water are slightly greater than AWQC. Sediment samples were not collected from this segment.
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Segment BigCrkSeg04 begins at the confluence of the main stem of Big Creek with the East
Fork and ends at the confluence of Big Creek with the South Fork Coeur d'Alene River. The
BLM identified 33 source areas in this segment. Sampling of six surface water locations
indicates that metals concentrations in surface water are greater than AWQC, Metals
concentrations in one sediment sample collected from the floodplain downgradient from the
Sunshine Tailings pond at the confluence of Big Creek with the South Fork exceeded screening
levels. Sediment samples were not collected from these tailings ponds or from other areas of the
floodplain in this segment; therefore, potential impacts from these source areas could not be
evaluated.

Preliminary mass loading estimates were discussed hi Section 4.2. The lowest and highest
dissolved cadmium, lead and zinc and total lead loadings calculated from surface water metals
data for sampling location BC260, located at the mouth of Big Creek, for five sampling events
(May, 1991; October, 1991; November, 1997; May, 1998; and May, 1999) are listed in
Table 5.1-1.

As presented in Section 4.2 and Table 5.1-1, estimates of mass loading, which are based on a
very limited data set, show small but significant contributions of metals from Big Creek to the
South Fork. As shown in the May 1999 high-flow sampling event, the USGS (2000) estimated
that 91.1 pounds/day of total lead were contributed by Big Creek to the South Fork at sampling
location BC260.

5.2 SUMMARY OF SEDIMENT FATE AND TRANSPORT

Sediment fate and transport processes were presented in Section 3.0. Results of the sediment
transport evaluation presented in Section 3.0 are summarized in this section.

Big Creek enters the South Fork approximately 3 miles upstream of Kellogg, Idaho. Sediment
derived in Big Creek is transported to the South Fork. The Big Creek Watershed has a drainage
area of approximately 29.9 square miles with approximately 10.9 miles of mapped channel
length. The BLM identified 71 potential source areas in the Big Creek Watershed. Based on
review of aerial photographs, sediment sources in Big Creek are mobilization of channel bed
sediment, bank erosion, and rock debris and tailings piles situated adjacent to channels.

Because no sediment transport data were collected for Big Creek, estimates of sediment transport
for 1999 were made using the sediment transport analysis from Canyon and Ninemile Creeks.
Estimated total suspended and bedload sediment yield for Big Creek to the South Fork is
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approximately 1,440 tons/year. Of that, approximately 53 percent is fines, 35 percent is sand,
and 12 percent is bedload. These estimates likely overestimate the amount of sediment transport
because far fewer discrete sources exist in the Big Creek Watershed than in the Canyon and
Ninemile Creek Watersheds. Suspended and bedload sediment samples were not collected and
analyzed for metals. Insufficient data were collected on surface soil and sediment samples from
which to estimate suspended and bedload sediment concentrations.

5.3 SUMMARY OF FATE AND TRANSPORT

Preliminary evaluations of metals sources in Big Creek and subsequent transport to the South
Fork were presented above. Based on an extremely limited data set, it appears that Big Creek
may be contributing significant amounts of metals to the South Fork. A primary source of these
metals may be the Sunshine Mine and Mill Complex and its associated tailings piles. Surface
soil, sediment and surface water samples were not collected from these potential sources;
therefore, impacts from these areas could not be evaluated.
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Table 5.1-1
Low and High Instantaneous Metal Loading Values for Sampling Location BC260

Dissolved Cadmium Not detected 0,03

Total Lead 1.7 91.1
Dissolved Lead 131 2.33

Dissolved Zinc 0.9 4.7
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Data Source References

Sourc
'.*;&''"•feir'l-

URSFSPANos. 1,2,
and 3

Fall 1997: Low Flow and Sediment
Sampling

URS Greiner Inc. 1997. Field Sampling Plan Addendum 1 Sediment Coring in the
Lower Coeur d'Alene River Basin, Including Lateral Lakes and River Flpodplains
URS Greiner Inc. 1997. Field Sampling Plan Addendum 2 Adit Drainage, Seep and
Creek Surface Water Sampling__________________________
URS Greiner Inc. 1997. Field Sampling Plan Addendum 3 Sediment Sampling Survey in
the South Fork of the Coeur d'Alene River, Canyon Creek, and Nine-Mile Creek

URS FSPA No. 4 Spring 1998: High Flow Sampling URS Greiner Inc. 1998. Field Sampling Plan Addendum 4 Adit Drainage, Seep and
Creek Surface Water Sampling; Spring 1998 High Flow Event___________

MFG Historical Data
Spring 1991

Spring 1991: High Flow Sampling McCulley, Frick & Gillman, Inc. 1991. Upstream Surface Water Sampling Program
Spring 1991 High Flow Event, South Fork Coeur d'Alene River Basin above Bunker Hill
Superfund Site: Tables 1 and 2

MFG Historical Data
Fall 1991

Fall 1991: Low Flow Sampling McCulley, Frick & Gillman, Inc. 1992. Upstream Surface Water Sampling Program Fall
1991 Low Flow Event, South Fork Coeur d'Alene River Basin above Bunker Hill
Superfund Site: Tables 1 and 2

EPA/Box Historical
Data

Superfund Site Groundwater and
Surface Water Data

CH2MHill. 1997. Location of Wells and Surface Water Sites, Bunker Hill Superfund
Site. Fax Transmission of Map August 11,1998 ________
Environmental Protection Agency. 1998. E-mail from Ben Cope July 15,1998. Subject:
2 Datasets File Attached: BOXDATA.WK4

IDEQ Historical Data IDEQ Water Quality Data Idaho Department of Environmental Quality. 1998. Assortment of files from Glen Pettit
for water years 1993 through.1996 ______________________
Idaho Department of Environmental Quality. 1998. E-mail from Glen Pettit October 6,
1998 Subject: DEQ Water Quality Data Files Attached: 1998 trend Samples.xls, 1997
trend Samples.xls____ ___ __
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Data Source References (Continued)

EPA/NPDESHSstoncal
Data

Water Quality based on NPDES
Program

Environmental Protection Agency. 1998. E-mail from Ben Cope August 11,
1998/September2,1998. Subject: Better PCS Data Files/Smelterville. Attached:
PCS2.WK4, PCSREQ.698/TMT-PLAN.XLS
Environmental Protection Agency. 1998. E-mail from Ben Cope August 5,1998.
Subject: State of Idaho:.Lal^gng_s_Rle_Aj^h^:jA-T:;DBF______________
Environmental Protection Agency. 1998. E-mail from Ben Cope July 15,1998. Subject;
2 Datasets File Attached: PCSDATA.WK4

10 URS FSPA No. 5 Common Use Areas Sampling URS Greiner Inc. 1998. Field Sampling Plan Addendum 5 Common Use Areas: Upland
Common Use Areas and Lower Basin Recreational Beaches; Sediment/Soil, Surface
Water, and Drinking Water Supply Characterization

11 URS FSPA No. 8 Source Area Sampling URS Greiner Inc. 1998, Field Sampling Plan Addendum 8 Tier 2 Source Area
Characterization Field Sampling Plan

12 Historical Groundwater
Data from MFG

1997 Annual Groundwater Data
Report Woodland Park

McCulley, Frick & Gillman. 1998.1997 Annual Groundwater Data Report Woodland
Park

13 Historical Data from US
Forest Service, Idaho
Geological Survey and
others

Historical Data on Inactive Mine
Sites USFS, IGS and CCJM, 1994-
1997, Prichard Creek, Pine Creek
and Summit Mining District

Mackey K, Yarbrough, S.L. 1995. Draft Removal Preliminary Assessment Report Pine
Creek Millsites, Coeur d'Alene District, Idaho, Contract No. 1422-N651-C4-3Q49
Idaho Geological Survey. 1999. Site Inspection Report for the Abandoned and Inactive
Mines in Idaho on U.S. Forest Service Lands (Region 1), Idaho Panhandle National
Forest Vol. I, Prichard Creek and Eagle Creek Drainages ____
Idaho Geological Survey. 1999. Site Inspection Report for the Abandoned and Inactive
Mines in Idaho on U.S. Forest Service Lands (Region 1), Idaho Panhandle National
Forest Vol. Ill, Coeur d'Alene River Drainage Surrounding the Coeur d'Alene Mining
District (Excluding the Prichard Creek and Eagle Creek Drainages)
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Data Source References (Continued)

Data Source
•£C'1§fS&tReferences t

13

14

15

16

^JD0i5ii$0wrcil''iSifliittifcfif

Historical Data from US
Forest Service, Idaho
Geological Survey and
others (continued)

Historical Sediment
Core Data: University of
Idaho (Thesis papers)

URSFSPANo.9

Historical Sediment
Data

î ^^SiSourc^JOescnpflonW&iS

Historical Lateral Lakes Sediment
Data from F. Rabbi and M.L.
Hoffrnan

Source Area Characterization; Field
XRFData

Electronic Data compiled by USGS

Idaho Geological Survey. 1999. Site Inspection Report for the Abandoned and Inactive
Mines in Idaho on U.S. Forest Service Lands (Region 1), Idaho Panhandle National
Forest Vol. IV, Prichard Creek and Eagle Creek Drainages
Idaho Geological Survey. 1999. Site Inspection Report for the Abandoned and Inactive
Mines in Idaho on U.S. Forest Service Lands (Region 1), Idaho Panhandle National
Forest Vol. V, Coeur d'Alene River Drainage Surrounding the Coeur d'Alene Mining
District (Excluding the Prichard Creek and Eagle Creek Drainages) Part 2 Secondary
Properties
US Forest Service. 1995. Pilot Inventory of Inactive and Abandoned Mine Lands, East
Fork Pine Creek Watershed, Shoshone County, Idaho
Characterization of Heavy Metal Contamination in Two Lateral Lakes of the Lower
Coeur d'Alene River Valley, A thesis by M.L. Hoffrnann, May 1995
Trace Element Geochemistry of Bottom Sediments and Waters from the Lateral Lakes of
Coeur d'Alene River, A Dissertation by F. Rabbi, May 1994
CH2M Hill and URS Greiner. 1998. Field Sampling Plan Addendum 9 Delineation of
Contaminant Source Areas in the Coeur d'Alene Basin using Survey and Hyperspectral
Imaging Techniques
U.S. Geological Survey. 1992. Effect of Mining-Related Activities on the Sediment-
Trace Element Geochemistry of Lake Coeue d'Alene, Idaho, USA-Part 1: Surface
Sediments, USGS Open-File Report 92-109, Prepared by A.J. Horowitz, K.A. Elrick, and
R.B. Cook
US Geological Survey. 2000, Chemical Analyses of Metal-Enriched Sediments, Coeur
d'Alene Drainage Basin, Idaho: Sampling, Analytical Methods, and Results. Draft.
October 13, 2000. Prepared by S.E. Box, A.A. Bookstrom, M. Ikramuddin, and J.
Lindsey. Samples collected from 1993 to 1998.
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Data Source References (Continued)

Data Source
References",

17

18

22

23

24

25

:,JDiak,StoUJrc^Flafte.;,.
USGS Spokane River
Basin Sediment Samples

USGS Snomelt Surface
Water Data

MFG Report on Union
Pacific Railroad Right-
of-Way Soil Sampling
URSFSPANo, 11A

URSFSPANo. 15

URSFSPANo. 18

;,Li>lBiia«s?J^jft^te-^
Surface Sediment Samples Collected
by USGS in the Spokane River
Basin

Surface Water Data from 1999
Snomelt Runoff Hydrograph

Surface and Subsurface Soil Lead
Data

Source Area Groundwater and
Surface Water Sampling
Common Use Area
Sampling — Spokane River
Depositional and Common Use Area
Sediment Sampling - Spokane River

:•; '•' ','• "".',' ' ":&.'s fr F'̂ 'l^1*"^^^^

Environmental Protection Agency, 1999, Data Validation Memorandum and Attached
Table from Laura Castrilli to Mary Jane Nearman dated June 9, 1999. Subject: Coeur
d'Alene (Bunker Hill) Spokane River Basin Surface Sample Samples, USGS Metals
Analysis, <63 urn fraction, Data Validation, Samples SRH7-SRH30
USGS. 1999. USGS WY99.xls Spreadsheet dowloaded from USGS (Coeur d'Alene
Office) ftp site
USGS. 2000. Concentrations and Loads of Cadmium, Lead and Zinc Measured near the
Peak of the 1999 Snomelt Runoff Hydrograph at 42 Stations, Coeur d'Alene River Basin
Idaho
USGS, 2000. Concentrations and Loads of Cadmium, Lead and Zinc Measured on the
Ascending and Descending Limbs of the 1999 Snomelt Runoff Hydrograph at Nine
Stations, Coeur d'Alene River Basin Idaho
MFG. 1997, Union Pacific Railroad Wallace Branch, Rails to Trails Conversion, Right-
of-Way Soil Sampling, Summary and Interpretation of Data. McCulley, Frick and
Oilman, Inc. March 14, 1997
URS Greiner Inc. 1999, Field Sampling Plan Addendum 1 1 A Tier 2 Source Area
Characterization
URS Greiner Inc. 1999. Field Sampling Plan Addendum 15 Spokane River - Washington
State Common Use Area Sediment Characterization
URS Greiner Inc. 2001. Final Field Sampling Plan Addendum No. 18, Pali 2000 Field
Screening of Sediment in Spokane River Depositional Areas, Summary of Results.
Revision 1. January 2001.
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Data Source References (Continued)

Data Source
Reference*

28
Data Source Name

USGS National Water
Quality Assessment
database

Data Source Description
Surface water data for sampling
location NF50 at Enaville, Idaho.

';: . "..'•*'•' •&:'.;.:•"#„ ' \ :;''Ut^Kefcre^
USGS. 2001. USGS National Water Quality Assessment database:
http://infotrek.er.usgs.gov/pls/nawqa/nawqa. wwvjnain.gohome. Data retrieved on
August 2, 2001 for station 12413000, NF Coeur d'Alene River at Enaville, Idaho.

"Reference Number is the sequential number used as cross reference to associate chemical results in data summary tables with specific data collection efforts.
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ABBREVIATIONS USED IN DATA SUMMARY TABLE

LOCATION TYPES:

AD adit
BH borehole
FP flood plain
GS ground surface/near surface
HA hand auger boring
LK lake/pond/open reservoir
OF outfall/discharge
RV river/stream
SP stockpile
TL tailings pile

QUALIFIERS:

U Analyte was not detected above the reported detection limit
J Estimated concentration

DATA SOURCE REFERENCES:

Data source references listed hi Attachment 1 are shown in the data summary tables in the "Ref
column.
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Data Summary Table
Big Creek - segment BigCrkSegOl

Location Type Ref Date In Feet Antimony

Surface Soil (mg/kg)
BC8184 TL 13 —
BC8280 TL 13 -

Surface Water - Total Metals (ug/1)
BC8I09 RV 13 —
BC8I55 RV 13 -
BC8156 RV 13 -

Arsenic Cadmium Copper

85 2.7 45
100 4.4 27

6 35 U
29 U 5 35 U
29 U 5 35 U

Boxed Sample Results Exceed
Screening Level By More Than IX

Iron Lead Manganese

21000 120 640
21000 | 300 1 700

12 U 6
12U 15U 6
12 U 15U 5

Shaded Sample Results Exceed Screening
Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Mercury Silver Zinc

250
| 780

3 U
5 U 3 U
5U 4

Surface Water - Dissolved Metals (ug/1)
BC8109
BC8155
BC8156

RV
RV
RV

13
13
13

2.3 U
2.3 U

2.3

12
14
12

5.7
3.7 U
3.7 U

2.5
2

1.8

2.5 U
2.5 U
2.5 U

July 24, 2001 Page 1



Data Summary Table
Big Creek - segment BigCrkSeg02

Location Dqith
Location Type Ref Date In Feet Antimony
Surface Water - Total Metals (ug/l)
BC8240 AD 13 —
BC824I AD 13 -
BCR242 RV 13 -
BC8242 RV 13 -

Surface Water - Dissolved Metals (ug/I)
BC8240 AD 13 —
BC824I AD 13 ~
BC8242 RV 13 -

Boxed Sample Results Exceed
Screwing Level By More Than IX

Arsenic Cadmium Copper Iron Lead Manganese

27 4 35 U 12 U 15 U 6
29 U 5 35 U 120 15 U 13
29 U 35 U 12 U 15 U 7

6

2.3 U 8U 3.7 U 2U
2.3 U | 11 1 3.8 2

6 8U 3.7 U 3

Shaded Sample Results Exceed Serening;
Level By More Than 1 OX

Shaded Results Wllh (*) Exceed
Screening Level By More Than IflOX

Mercury Silver ?,lnc

5 U 3 U
5U 17
5U 4

2.5 U
3.8

4

July 24,2001 Page I



Data Summary Table
Big Creek - segment BigCrkSeg03

Boxed Sample Results Exceed
Screening Level By More Than IX

Shaded Sample Results Exceed Screening
Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Location
Location

Type
Depth

Ref Date In Feet
Surface Soil (mg/kg)
BC8279
BC8282

TL
TL

13 _
13 -

Antimony Arsenic Cadmium

85
85

U
U

1.2
1.5

Copper

17
14

Iron

10000
17000

Lead Manganese Mercury

25
30

620
2700

Silver Zinc

24
27

Surface Water - Total Metals (ug/1)
BC8235
BC8236
BC8237
BC8238
BC8239
BC8244

AD
AD
AD
RV
RV
AD

13
13
13
13
13
13

35
35
35
35
35
35

U 12 U
U | 540
U !2U
U I2U
U 12 U
U | 830

15U
15 U
15 U
15 U
15U
15 U

4
21

5
9
5
3

5 U
5 U
5 U
5 U
5 U
5 U

3 U
10

3 U
4

3 U
3 U

Surface Water - Dissolved Metals (ug/l)
BC8235
BC8236
BC8237
BC8238
BC8239
BC8244

AD
AD
AD
RV
RV
AD

13
13
13
13
13
13

2.3 U
2.3 U
2.3 U
2.3 U
2.3 U
2,3 U

8 U 3
8 U
8 U 3
8.5 3
9.4 |
8 U

7 U
11

7 U
7 U
5.5
8.3

2 U
2 U
2 U
2 U

2
6

2.5 U
2.5 U
2.5 U
2.5 U
2.5 U
2.5 U

July 24, 2001 Page 1



Data Summary Table
Big Creek - segment BigCrkSeg04

Location Depth
Location Type Rcf D»«e In Feet AntJnwny
Surface Soil (mg/kg)
BC8I71 TL 13 -
BC8I72 TL 13 -
BC82RI TL 13 -

Sediment (ing/kg) ]
SFS05 HA 2 12/12/1997 0 fen^JjjLJ|

Surface Water - Total Metals (ug/I)
BC260 RV 2 j 1/05/1997 | 7.3
BC260 RV 4 05/14/1991
BC260 RV 5 10/01/1991
BC26Q RV 18 05/25/1999
BC260 RV 3 05/09/1998 5.8
BC626 OF 8 04/04/19% 55,9
BC626 OF 8 03/26/1998 45 U
BC8I40 SP 13 ~
BC8243 AD 13 -
BC8258 AD 13 — '
BC8259 AD 13 -

Surface Water - Dissolved Metals (ug/1)
BC260 RV 2 11/05/1997 7.13
BC260 RV 4 05/14/1991
BC260 RV 5 10/01/1991
BC2M) RV 18 05/25/1999
BC260 RV 3 05/09/1998 | 5.9 |
BC8I40 SP 13 -
BC8243 AD 13 ~
BC8258 AD 13 -
BC8259 AD 13 —

Boxed Samp
Screening Le

Arsenic Cadmium Copper Iron

210 2.1 11 35000
85 U 2.2 26 20000
85 U 1.3 14 8200

22 j| | 9.11 70,8 j| 39900 [

1 0.069 U 0.78 U 53.3 J
0.2 U
0.2 U

2600 |
I U O.I U 3 U 29.8
5U 5U 5U 55.6

40 U 2 U 3 U
29 U 5 35 U | 580
29 U 4 35 U 150
29 U 5 35 U 74
29 U -™3'"*"™1? 35 U 17

1.2 0.04 U 0.62 46.7
0.2 U
0.2 U

1 14
1U O.I U 3U 20 U

2.3 U 12 3.7 U
2,3 U 13 11

2.8 14 56
2.3 U 13 6.2

Ic Remits Exceed Shaded Sample Results Exceed Screening
vel By More Titan IX Level By More Than 10X

[ Shaded Results With (*) Exceed
Screening Level By More Than 100X

Lead Manganese Merairv Silver Zinc

18 120 7
41 930 120
23 1000 15

1900 1 [ 3060 j 0.54 [ 8.42 j] [ 1470

0.33 U 1 63.6 1 0.13J 0.22 U 12.3 U
3U 20 U
1U 21
28 | | 24fl| | 70
1.7 11.5 0.2 UJ 0.3 U 5U

1.61 5.1 0.2 U IU 5.3
25 U 18.5 0.2 U 4U 20.9
15 U | 780 j 5U 4
I5U 11 5U 9
15U EZZS1 5U 3U

15 U 17 5U 3U

0.18 61,4 1 0.2 U 0.03 U 6.93
3U 20 U

1 , 12 U
1 2.8 1.4

0.5 U 8.8 0.2 UJ 0.3 U 5U
1.2 2.5 U

2 2.5 U
KjirTZ gOOJ 2.5 U

3 2.5 U

Page I



ATTACHMENTS
Statistical Summary Tables for Metals



Statistical Summary of Total Metals Concentrations in Surface Soil
Segment BigCrkSegOl

Units: rag/kg

Analyte Name

Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Zinc

Quantity
Tested

2
2
2
2
2
2
2

Quantity
Detected

2
2
2
2
2
2
2

Minimum Maximum
Detected Detected

Value Value

85
2.7
27

21,000
120
640
250

100
4.4
45

21,000
300
700
780

Average Coefficient <2uantity Quantity Quantity
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

92.5
3.55

36
21,000

210
670
515

0.11
0.34
0.35 -v

< 0.001
0.6

0.06
0.73

22
9.8
100

65,000
171

3,597
280

2
0
0
0
1
0
1

0
0
0
0
0
0
0

0
0
0
0
0
0
0

Date: 24 MAY 2001
Time: 10:54
Project: Coeur d'Alene basin WPS, WA No. 027-RI-CO-102Q

Report: cda3011_SLCLS
Page: 1
Run#: 0



Statistical Summary of Total Metals Concentrations in Surface Water
Segment BigCrkSegQl

Units: ug/L

Analyte Name

Cadmium
Manganese
Zinc

Quantity
Tested

3
3
3

Minimum Maximum Average Coefficient Quantity Quantity Quantity
Quantity Detected Detected Detected of Screening Exceeding Exceeding Exceeding
Detected Value Value Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

3
3
1

5
5
4

6
6
4

5,33
5.67

4

0,11
0.1

< 0.001

2
50
30

3
0
0

0
0
0

0
0
0

Date: 22 MAY 2001
Time: 12:13
Project ̂ ^ Coeurd'AlenebKinRI/FS, WA No. 027-RI-CO-1Q2Q

Report cdaSOlljsw
Paw: 2

0



Statistical Summary of Dissolved Metals Concentrations in Surface Water
Segment BigCrkSegOl

Units: ug/L

Analyte Name

Cadmium
Copper
Iron
Manganese

Quantity
Tested

3
3
3
3

Quantity
Detected

1
3
1
3

Minimum Maximum Average Coefficient Quantity Quantity Quantity
Detected Detected Detected of Screening Exceeding Exceeding Exceeding

Value Value Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

2.3
12

5.7
1.8

2.3
14

5.7
2.5

2.3
12.7
5.7
2.1

< 0.001
0.09

< 0.001
0.17

0.38
3,2

1,000
20.4

1
3
0
0

0
0
0
0

0
0
0
0

Date: 22 MAY 2001
Time: 12:13
Project: Coeur d'Alene basin ROTS, WA No. 027-RI-CO-102Q

Report: cda3011_sw
Paee: 1
Run#: 0



I Statistical Summary of Total Metals Concentrations in Surface Water
Segment BigCrkSeg02

Units: ug/L

Analyte Name

Arsenic
Cadmium
Iron
Manganese
Zinc

Quantity
Tested

3
3
3
3
3

Quantity
Detected

1
3
1
3
2

Minimum Maximum Average Coefficient Quantity Quantity Quantity
Detected Detected Detected of Screening Exceeding Exceeding Exceeding

Value Value Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

27
4

120
6
4

27
6

120
13
17

27
5

120
8.67
10,5

< 0.001
0.2

< 0.001
0.44
0.88

50
2

300
50
30

0
3
0
0
0

0
0
0
0
0

0
0
0
0
0

Dm« n MAY2001 Report
Time 12:13 PMK 4
Project: ^^ Cocur d'Alenc bMiti RKFS, WA No, 027-RI-OQ-102Q —— Run *



Statistical Summary of Dissolved Metals Concentrations in Surface Water
Segment BigCrkSeg02

Units: ug/L

Analyte Name

Cadmium
Copper
Iron
Manganese
Zinc

Quantity
Tested

3
3
3
3
3

Quantity
Detected

1
1
1
2
2

Minimum Maximum Average Coefficient Quantity Quantity Quantity
Detected Detected Detected of Screening Exceeding Exceeding Exceeding

Value Value Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

6
11

3.8
2

3.8

6
11

3.8
3
4

6
11

3.8
2.5
3.9

< 0.001
< 0.001
< 0,001

0.28
0.04

0.38
3.2

1,000
20.4

42

1
1
0
0
0

1
0
0
0
0

0
0
0
0
0

Date: 22 MAY 2001
Time: 12:13
Project: Coeur d'Alene basin RI/FS, WA No. 027-RI-CO-102Q

Report cda3011_sw
Page: 3
Run#: 0



Statistical Summary of Total Metals Concentrations in Surface Soil
Segment BigCrbSegOS

Units: mg/kg

Anaiyte Name

Cadmium
Copper
Iron
Lead
Manganese
Zinc

Quantity
Tested

2
2
2
2
2
2

Quantity
Detected

2
2
2
2
2
2

Minimum Maximum
Detected Detected

Value Value

1.2
14

10,000
25

620
24

1.5
17

17,000
30

2,700
27

Average Coefficient Quantity Quantity Quantity
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL IDXtheSL lOOXtheSL

1.35
15,5

13,500
27.5

1,660
25.5

0.16
0.14
0.37
0.13
0.89
0.08

9.8
100

65,000
171

3,597
280

0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0

Date
TtoK

24 MAY 2001
10:54
Cow d'Alews basin RKFS, WA No. 027-RKXM02Q

Report cda30Jl_SLCLS
Page; 2
Run* 0



Statistical Summary of Total Metals Concentrations in Surface Water
Segment BigCrkSegOS

Units: ug/L

Analyte Name

Minimum Maximum
Quantity Quantity Detected Detected
Tested Detected Value Value

Average Coefficient Quantity
Detected of Screening Exceeding

Value Variation Level (SL) IXtheSL

Quantity Quantity
Exceeding Exceeding
lOXtheSL lOOXtheSL

Cadmium
Iron
Manganese
Zinc

5
2
6
2

4
540

3
4

6
830
21
10

5.4
685

7.83
7

0.17
0.3

0.86
0.61

2
300
50
30

0
0
0
0

0
0
0
0

Date: 22 MAY 2001
Time: 12:13
Project: Coeur d'Alene basin RI/FS, WA No. 027-RI-CO-102Q

Report: cda3011_sw
Paee: 6
Run#: 0



Statistical Summary of Dissolved Metals Concentrations in Surface Water
Segment BigCrkSegOS

Units: ug/L

Analyte Name

Copper
Iron
Manganese

Quantity
Tested

6
6
6

Quantity
Detected

2
3
2

Minimum Maximum Average Coefficient Quantity Quantity Quantity
Detected Detected Detected of Screening Exceeding Exceeding Exceeding

Value Value Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

8.5
5.5

2

9.4
11
6

8.95
8.27

4

0.07
0.33
0.71

3.2
1,000

20.4

2
0
0

0
0
0

0
0
0

Date 22 MAY 2001 Report; cdn3011j«w
Tims 12:13 Pase: 5

Coewd'AlenctMutinRI/FS. WA No. 027-RI-CCM02Q ^^ Run#: °



Statistical Summary of Total Metals Concentrations in Surface Soil
Segment BigCrkSeg04

Units: mg/kg

Analyte Name

Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Zinc

Quantity
Tested

3
3
3
3
3
3
3

Quantity
Detected

1
3
3
3
3
3
3

Minimum Maximum
Detected Detected

Value Value

210
1.3
11

8,200
18

120
7

210
2.2
26

35,000
41

1,000
120

Average Coefficient Quantity Quantity Quantity
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

210
1.87

17
21,100

27.3
683

47.3

< 0.001
0.26
0.47
0.64
0.44
0.72
1.33

22
9.8
100

65,000
171

3,597
280

1
0
0
0
0
0
0

0
0
0
0
0
0
0

0
0
0
0
0
0
0

Date: 24 MAY 2001
Time: 10:54
Project: Coeur d'Alene basin RI/FS, WA No. 027-RI-CO-102Q

Report: cda3011_SLCLS
Page: 3
Run#: 0



Statistical Summary of Total Metals Concentrations in Sediment
Segment BigCrkSeg04

Units: mg/kg

Analyte Name

Antimony
Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Mercury
Silver
Zinc

Quantity
Tested

1
1
1
1
1
1
1
1
1
1

Quantity
Detected

1
1
1
1
1
1
1
1
1
1

Minimum Maximum
Detected Detected

Value Value

623
22

9.11
70,8

39,900
1,900
3,060

0.54
8.42

1,470

623
22

9.11
70.8

39,900
1,900
3,060

0.54
8.42

1,470

Average
Detected

Value

623
22

9.11
70.8

39,900
1,900
3,060

0.54
8.42

1,470

Coefficient Quantity Quantity Quantity
of Screening Exceeding Exceeding Exceeding

Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001

3.3 1
13.6 1
1.56 1
32.3 1

40,000 0
51.5 1

1,210 1
0.179 1

4.5 1
200 1

1
0
0
0
0
1
0
0
0
0

1
0
0
0
0
0
0
0
0
0

D«te:
T»

29 MAY 2001
15:25
Cocurd'Akaeb«u«RI/FS, WANt».027-RI-CO-102Q

Report: c<WOU_*d
PWJK 1
Run* 0



Statistical Summary of Total Metals Concentrations in Surface Water
Segment BigCrkSeg04

Units: ug/L

Analyte Name

Antimony
Arsenic
Cadmium
Iron
Lead
Manganese
Mercury
Zinc

Quantity
Tested

4
8
10
8
11
9
8
11

Quantity
Detected

3
1
4
8
3
9
1
6

Minimum Maximum Average Coefficient Quantity Quantity Quantity
Detected Detected Detected of Screening Exceeding Exceeding Exceeding

Value Value Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

5.8
1
4

17
1.61
5.1

0.13
4

55.9
1
6

2,600
28

5,900
0.13

70

23
1
5

445
10.4
783
0.13
21.7

1.24
< 0.001

0.16
2

1.46
2.48

< 0.001
1.14

6
50
2

300
15
50
2

30

2
0
4
2
1
4
0
1

0
0
0
0
0
2
0
0

0
0
0
0
0
1
0
0

Date: 22 MAY 2001
Time: 12:13
Project: Coeur d'Alene basin RI/FS, WA No. 027-RI-CO-102Q

Report- cda3011_sw
Paee: 8
Run#: 0



Statistical Summary of Dissolved Metals Concentrations in Surface Water
Segment BigCrkSeg04

Units: ug/L

Analyte Name

Antimony
Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Zinc

Quantity
Tested

2
2
9
6
7
5
7
9

Quantity
Detected

2
1
2
5
5
3
7
2

Minimum Maximum
Detected Detected

Value Value

5.9
1.2

1
0.62
6,2

0.18
1.2
1.4

7.13
1.2
2.8
14
56
1

5,200
6,93

Average Coefficient Quimttty Q™"1^ Quantity
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

6.52
1.2
1.9

10.5
26,8

0.727
754

4,17

0.13
< 0.001

0.67
0.53
0.85
0.65
2.6

0.94

2.92
150

0.38
3,2

1,000
1,09
20.4

42

2
0-
2
4
0
0
2
0

0
0
0
0
0
0
1
0

0
0
0
0
0
0
1
0

Date:
Tims:

22 MAY 2001
12:13
Coeur d'Alenc twin RI/FS, WA No. 027-RI-CO-1Q2Q

Report cdjt30n_*w
Paw: 7
Run#: 0



ATTACHMENT 4
Screening Levels



FINAL RI REPORT Part 2, CSM Unit 1
Coeur d'Alene Basin RI/FS Big Creek Watershed
RAC, EPA Region 10 Attachment 4
Work Assignment No. 027-RI-CO-102Q September 2001

Pagel

SCREENING LEVELS

Based on the results of the human health and ecological risk assessments, 10 chemicals of
potential concern (COPCs) were identified for inclusion and evaluation in the RI. The COPCs
and appropriate corresponding media (soil, sediment, groundwater, and surface water) are
summarized in Table 1. For each of the COPCs listed hi Table 1, a screening level was selected.

The screening levels were used hi the RI to help identify source areas and media of concern that
would be carried forward for evaluation in the feasibility study (FS). The following paragraphs
discuss the rationale for the selection of the screening levels.

Applicable risk-based screening levels and background concentrations were compiled from
available federal numeric criteria (e.g., National Ambient Water Quality Criteria), regional
preliminary remediation goals (PRGs) (e.g., EPA Region IX PRGs), regional background studies
for soil, sediment, and surface water, and other guidance documents (e.g., National
Oceanographic and Atmospheric Administration freshwater sediment screening values).
Selected RI screening levels are listed in Tables 2 through 4.

For the evaluation of site soil, sediment, groundwater, and surface water chemical data, the
lowest available risk-based screening level for each media was selected as the screening level. If
the lowest risk-based screening level was lower than the available background concentration, the
background concentration was selected as the screening level.

Groundwater data are screened against surface water screening levels to evaluate the potential for
impacts to surface water from groundwater discharge.

For site groundwater and surface water, total and dissolved metals data are evaluated separately.
Risk-based screening levels for protection of human health (consumption of water) are based on
total metals results, therefore, total metals data for site groundwater and surface water were
evaluated against screening levels selected from human health risk-based screening levels.
Risk-based screening levels for protection of aquatic life are based on dissolved metals results,
therefore, dissolved metals data for site groundwater and surface water were evaluated against
screening levels selected from aquatic life risk-based screening levels.

W:\02700\0106.012\CSM Unit 1 \Upper WatershedsVBig CreekWtachment 4.wpd



FINAL RI REPORT
Coeur d'Alene Basin RI/FS
RAG, EPA Region 10
Work Assignment No. G27-RI-CO-102Q

Part 2, CSM Unit 1
Big Creek Watershed

Attachment 4
September 2001

Page 2

Table 1
Chemicals of Potential Concern

£;L ,-,<%" • -. S'ffi^-
•SoiL'Scdiment'

vSarface 4

Antimony
Arsenic
Cadmium X X
Copper X
Iron X
Lead
Manganese
Mercury
Silver
Zinc X X X

W:\0270Q\0106,G12\CSM Unit IWJpper Watersheds\Big CreeJAAttachment 4.wpd



FINAL RI REPORT
Coeur d'Alene Basin RI/FS
RAC, EPA Region 10
Work Assignment No. 027-RI-CO-102Q

Part2,CSMUnitl
Big Creek Watershed

Attachment 4
September 2001

PageS

Table!
Selected Screening Levels for Groundwater and Surface Water—Coeur d'Alene River

Basin and Coeur d'Alene Lake

~i;|:̂ 7.̂ ™"'.rJT,U^S'-^- îs^)5K^-V-^"> '̂

,=: -Ssfe^S-̂ ..; . :..;.-. >-;-::' f\ ViWiAi* '-•""i'.-i.'j

"_ i'i. i~ Chemical „£. : f
Antimony

Arsenic

Cadmium

Copper

Iron

Lead

Manganese

Mercury

Silver

Zinc

r̂:̂ swria :̂;::;i:t-
Water Total

' ^lOtfKdY'.'f"^

6*

50'

2s

le

300'

15"

50"

2a

100«

30e

. : :• r^nSiirfece::.:;,;.,. .:-".•,
WaterUtesdlved

•^:mm&*r~:.
2.92b

ISO0-11

0.38b

3.2c'd

l,000c-d

l,09b

20,4b

0,77c-d

0.43^d

42°-d

Grouadwater
r.X,::riTotaI. •'. . '".

(fig/L)
6a

50s

2e

le

300"

15"

50"

2*.

100"

30'

Groundwater r
_.: . - . -TMss«flv«l«;4»-*f.

(P&D S
2.92b

I50c'd

0.38b

3.2c-d

l,000c-d

1.09b

20.4b

O.??0'"

0.43^

42c-d

"40 CFR 141 and 143. National Primary and Secondary Drinking Water Regulations. U.S. EPA Office of Water.
Office of Groundwater and Drinking Water. http://www.epa.gov/OGWDW/wot/appa.html. October 18, 1999.

^Dissolved surface water 95th percentile background concentrations calculated from URS project database.
•Freshwater NAWQC for protection of aquatic life are expressed in terms of the dissolved metal in the water
column.

dFreshwater NAWQC for cadmium, copper, lead, silver, and zinc are expressed as a function of hardness (mg/L of
CaCOS) in the water column.
Values above correspond to a hardness value of 30 mg/L.
"Toxicological Benchmarks for Screening Potential Contaminants of Concern for Effects on Aquatic Biota: 1996
Revision. U.S. Department of
Energy. Office of Environmental Management. ES/ER/TM-96/R2. Value based on total metals concentration.

Note:
(ig/L - microgram per liter

W:\02700\0106.012\CSM Unit l\Upper Watersheds\Big Creek\Attachment4.wpd



FINAL RI REPORT
Coeur d'AIene Basin RI/FS
RAC, EPA Region 10
Work Assignment No. 027-RI-CO-102Q
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TableS
Selected Screening Levels for Surface Water—Spokane River Basin

: - - ^ "-*— ~f» --- ""

- ,'-"- \ ..tv^*.^-. ~ ,«3S

-Chemical

Antimony

Arsenic

Cadmium

Copper

Iron

Lead

Manganese

Mercury

Silver

Zinc

SpokaneRSegOl ":

JSbifsce^5*
W»terT0iaU

0»®flk> ~
6*

50*

2e

le

300*

15*

50*

2'

100'

30e

USSarfiree: re
* ^WattiS:--*
riMssoived

O^)
2.92b

150s

0.38b

23^

1,000=

l.O^

20.4b

0.77C

Q_22^

30=4

SpokaneRSeg02

Vi'̂ .Siirf»ee...~>
%*l«r"rotar
^Oig/L) "

61

50*

2s

r
300'

15'

50*

2'

100'

30C

Sarface
W«te-

Diasoh^
<pg«<}
2.92b

150=

OJ8b

3.8̂

1,000C

1.09b

20.4b

0.77C

0.62c-d

50^

SpokaneRSeg03 *

Surfsce -
Water Total.

<Pg«>}
6'

50*

2'

Ic

300»

15*

50*

2*

100*

30'

Surface .;
' Water *4

Dissolved
*§«,)
2.92b

150C

0.38b

5.7s4

1,000C

1.4̂

20.4b

0.77s

1.4**

75

*40 CFR 141 and 143. National Primary and Secondary Drinking Water Regulations. U.S. EPA Office of Water.
Office of Groundwater and Drinking Water. http://www.epa.gov/OGWDW/wot/appa.htmL October 18,1999.
Dissolved surface water 95th percentile background concentrations calculated from URS project database.
Technical Memorandum. Estimation of Background Concentration in Soils, Sediments, and Surface Waters.
Coeur d'AIene Basin RI/FS. URS. May 2001.
Tresh water NAWQC for protection of aquatic life are expressed in terms of the dissolved metal in the water
column.

dFreshwater NAWQC for cadmium, copper, lead, silver, and zinc are expressed as a function of hardness
(mg/L of CaCO3) in the water column.
lexicological Benchmarks for Screening Potential Contaminants of Concern for Effects on Aquatic Biota: 1996
Revision. U.S. Department of Energy. Office of Environmental Management. ES/ER/TM-96/R2, Value based
on total metals concentration.

Note:
pg/L - microgram per liter
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Table 4
Selected Screening Levels—Soil and Sediment

.;..-,,-..,,,ix..-.!-i~>-6,. ,,;:;&,..,

"'̂ epical";;:
Antimony

Arsenic

Cadmium

Copper

Iron

Lead

Manganese

Mercury

Silver

Zinc

•i llimer -kSbwaf "d'̂ kliie 'River"
„ :.„;: -~*\.. . -. .,......„.)• -.::.. ~r. -* ,?-^>*r • .; =• •-"--^'••:, -^^^r^sWasin^^^feV^'v^- • ••• --,..-. ̂  -'- '̂•^-:--;-:-*r .̂~*%y^(&feK;̂ ~?.'̂ ::--^-s-^i-î -

^^mat:^Q
";;"(mp^"fe

31.3*

22b

9.8d

100d

65,000b

171b

3,597b

23.5'

39P

280b

'̂ •^aiiB^tit'i
•'•^^aaS/k^''^

3.30b

13.6b

1.56b

32.3b

40,000C

51.5b

l,210b

0.1 79b

4.5C

200b

Lower Co^ur a*AJene'River ,
'::^:^^:^^^:i!SS^^
^^JaBT^

(BB^fcg)

31.3a

12.6b

9.8d

100d

27,600b

47.3"

1,760'

23.5s

391a

97. lb

Sediment ,
{mg/kg)

y

12.6b

0.678b

28C

40,000°

47.3b

630C

0.1 79b

4.5C

97. lb

• •••••• • •- .. -.: - ...:./ •~;Mr*?s-"^--->-f*
Spokane River Basin f

'•... .•: Soili
(mg/kg)

31.3s

9.34b

9.8d

100d

25,000b

14.9b

1,760s

23.5"

391s

66.4"

Sediment ". -;
(mg/kg) *

3=

9.34b

0.72b

28C

40,000C

14.9b

663b

0.1 74C

4.5C

66.4b

*U.S. EPA Region IX Preliminary Remediation Goals for Residential or Industrial Soil
http://www.epa.gov/region09/wasate/sfund/prg. February 3,2000.
"Technical Memorandum. Estimation of Background Concentration in Soils, Sediments, and Surface Waters.
Coeur d'Alene Basin RI/FS. URS. May 2001.
'Values as presented in National Oceanographic and Atmospheric Administration Screening Quick Reference
Tables, NOAA HAZMAT Report 99-1, Seattle, WA. M. F. Buchman, 1999. Values generated from numerous
reference documents.

dFinal Ecological Risk Assessment. Coeur d'Alene Basin RI/FS. Prepared by CH2M HILL/URS for EPA
Region 10. May 18,2001. Values are the lowest of the NOAEL-based PRGs for terrestrial biota (Table ES-3).

Note:
mg/kg - milligram per kilogram
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1.0 INTRODUCTION

The Moon Creek Watershed is located within the Coeur d'Alene River basin and is a south to
southwest-flowing tributary of the South Fork Coeur d'Alene River (South Fork). The Bureau of
Land Management (BLM) has identified 14 source areas (e.g., mining waste rock dumps, adits,
and jig tailings piles) within the watershed (BLM 1999). Though the West Fork of Moon Creek
is relatively unaffected by mining activities, the main stem of Moon Creek has been heavily
affected.

During the 1998,1999 and 2000 field seasons, the USDA Forest Service implemented the East
Fork Moon Creek Reclamation Project as a CERCLA non-time critical removal project to
address the Charles Dickens and Silver Crescent mine and mill sites. The project entailed
removing 130,000 cubic yards of jig and flotation tailings, waste rock, and contaminated soil
with placement in an unlined combined waste repository onsite. The repository base includes a
limestone drain system with impervious berm to address groundwater. The cover is an
engineered multi-layer capillary-break type cap containing a geosynthetic clay liner. This project
also included closing and sealing four adits and two mine shafts. While the drainage from the
Silver Crescent adit had sample results that indicated neutral pH and low metals, a wetlands
buffer was installed to intercept this drainage. In addition, the project included over 3300 feet of
channel rehabilitation, floodplain re-construction and nearly 10 acres of revegetation by seeding
and planting methods (REI 2000 and Johnson 2000).

This watershed is one of eight watersheds assigned to conceptual site model (CSM) Unit 1,
Upper Watersheds (see Part 1, Section 2, Conceptual Site Model Summary). The watershed
itself has been divided into two segments to focus this investigation (Figure 1.1-1). Brief
descriptions of each segment are presented in this section.

1.1 SEGMENT DESCRIPTIONS

Segment MoonCrkSegOl contains the headwaters of the West Fork of Moon Creek (West Fork)
down to its confluence with Moon Creek (Figure 4.1-1). The BLM identified two source areas in
this segment. This segment has been relatively unaffected by mining activities.

Segment MoonCrkSeg02 contains the headwaters of Moon Creek and continues down the main
stem of Moon Creek to its confluence with the South Fork (Figure 4.1-2). The BLM identified
12 source areas in this segment. Mining and release of tailings from the Silver Crescent Mine
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and Mill and the Charles Dickens Mine have caused the deposition of mining waste on the
narrow fioodplain of the lower part of Moon Creek. Remediation work has been implemented at
the above sites. Sampling of surface water indicates that metals concentrations in surface water
are greater than ambient water quality criteria (AWQC).

1.2 REPORT ORGANIZATION

The remedial investigation report is divided into seven parts. This report on the Moon Creek
Watershed is one of eight reports contained within Part 2 presenting the RI results for the eight
CSM Unit 1 upper watersheds. The content and organization of this report are based on the U.S.
Environmental Protection Agency's (EPA's) Guidance Document for Conducting Remedial
Investigations and Feasibility Studies under CERCLA, Interim Final (USEPA 1988). This report
contains the following sections:

» Section 2-Physieal Setting, includes discussions on the watershed's geology,
hydrogeology, and surface water hydrology.

» Section 3—Sediment Transport Processes

• Section 4—Nature and Extent of Contamination, includes a summary of chemical
results and estimates of mass loading from source areas

• Section 5-Fate and Transport, includes chemical and physical transport processes
for metals

» Section 6-References

Risk evaluations and potential remedial actions associated with source and depositional areas are
described hi the human health risk assessment, the ecological risk assessment, and the feasibility
study (all under separate cover).
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2.0 PHYSICAL SETTING

2.1 GEOLOGY AND MINES

The geology and mining history of the Moon Creek Watershed are presented in this section.

2.1.1 Geomorphic Setting

The Moon Creek Watershed is located on the north side of the South Fork Coeur d'Alene River
(South Fork), about 3 miles east of Kellogg and 7 miles west of Wallace (Part 1, Figures 1.2-1
and 1.2-2). Moon Creek, West Fork Moon Creek, and East Fork Moon Creek are the principal
drainages of the watershed. The elevation change in the watershed is approximately 2,000 feet,
with elevations ranging from about 4,500 feet above mean sea level (msl) at the headwaters of
West Fork Moon Creek and East Fork Moon Creek, to 2,500 feet msl at the confluence of Moon
Creek and the South Fork. Like most drainages in the district, East Fork, West Fork, and Moon
Creek all flow through narrow, steep-walled, V-shaped canyons throughout their course.

2.1.2 Bedrock Geology

Weakly metamorphosed sedimentary rocks assigned to the Precambrian Belt Supergroup are the
most prevalent rocks within the Moon Creek Watershed. Most of the watershed lies within
Prichard Formation argillite with the exception of the headwaters of West Fork Moon Creek and
East Fork Moon Creek, which drain the Burke Formation quartzite (Umpleby and Jones 1923).

Waste rock piles are present at all mine workings and consist of broken, angular rock that is
generally not milled and is typically dumped near the mouth of workings. The chemical content
of waste rock in the Moon Creek Watershed is discussed in Section 4, Nature and Extent of
Contamination.

2.1.3 Structural Geology

Northwest-trending faults dominate the structural fabric of the Moon Creek Watershed (Hobbs et
al. 1965). The trace of the Moon Creek Fault crosses the confluence of Moon Creek and the
South Fork (Part 1, Figure 3.2-1), and other unnamed, northwest-trending faults are present
within the watershed but not shown on figures in this document (Hobbs et al. 1965).
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Parallel to the trend of the northwest-trending faults is a prominent anticlinal fold, designated the
Moon Creek Anticline (Hobbs et al. 1965), The fold axis of the Moon Creek Anticline (not
shown on any figure in this document) is about 1 mile southwest of the Moon Creek Fault
(Hobbs etal. 1965).

2.1.4 Soils

Like most of the soils throughout the district, the soils of the Moon Creek Watershed can be
grouped into two broad categories: hillside soils and valley soils. Hillside soils typically consist
of silty loam with variable amounts of gravels and clay, generally less than 2-feet thick (MFG
1992; Camp Dresser & McKee 1986). Valley soils are primarily found within and along the
flanks of the lower reaches of Moon Creek, and along the 0.5-miie reach of West Fork Moon
Creek above its confluence with Moon Creek (Part 1, Figure 3.2-1). The valley soils are mapped
as Quaternary alluvium.

In the Moon Creek Watershed, Quaternary alluvial deposits are a mixture of cobbly gravels,
sands, and silts. West of the 2-mile-long reach of Moon Creek above the confluence with the
South Fork are relatively small deposits of Quaternary terrace gravels, which are characterized by
well-developed sandy soil overlying cobbly to bouldery gravels (Part 1, Figure 3.2-1, map
symbol QTog) (Box et al. 1999).

2.1.5 Ore Deposits

Eight mines reportedly operated in the Moon Creek Watershed; however, the only recorded
production was from the Charles Dickens Mine and the Silver Crescent Mine on East Fork Moon
Creek (Stratus 1999).

The deposits at the Charles Dickens and Silver Crescent Mines consist of what is referred to as
fault-controlled fissure vein deposits, which are steeply dipping veins hosted primarily by the
Prichard Formation (USFS 1995). The principal ore minerals are galena (lead and silver) and
sphalerite (zinc) (USFS 1995). The main non-ore (gangue) minerals are quartz, pyrite, and
pyrrhotite (USFS 1995). Aside from pyrite associated with the ore deposits, the Prichard
Formation commonly contains disseminated pyrite as irregular grains and crystals aligned
parallel to the bedding (USFS 1995).
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2.1.6 Mining History

A brief summary of available information on historical mining activities is presented in this
section. During the RI/FS process, an extensive list of mines, mills, and other source areas was
developed based on a list originally developed by the Bureau of Land Management (BLM 1999).
This list is presented in Section 4.1, Nature and Extent, and in Appendix I.

Mining in the Moon Creek watershed began around 1902, when the Charles Dickens Mine first
reported documented ore production. Records indicate at least eight mines and two prospects
having been located in the watershed (Ridolfi 1998). Production records for the Evolution
Mining District, in which the Moon Creek Watershed is located, indicate that most of the
recorded ore production for the Moon Creek Watershed can be attributed to the Charles Dickens
Mine. The Charles Dickens, which later consolidated with the Silver Crescent Mine, produced a
recorded 4,604 tons of ore between 1902 and 1930. From this ore, an estimated 367 tons of lead,
39 tons of zinc, 16 tons of copper, 0.5 tons of silver and 31 ounces of gold were recovered
(Mitchell and Bennett 1983). It has also been estimated that approximately 3,803 tons of tailings
were produced during the processing of the Charles Dickens' ores at the Charles Dickens/Silver
Crescent Mill (SAIC 1993). None of the other mines located in the watershed have documented
production histories.

Some of the other mines that operated in the Moon Creek Watershed include the Cogdill Mine,
Highland Mine, Main Standard Mine, Royal Anne Mine, and Washington-Idaho Mine. An
unnamed tunnel and several unnamed adits have also been identified within the watershed
(CH2M HILL 1998). Additional details of the mining and milling history of the Charles Dickens
and Silver Crescent mines are included in the following sections.

2.1.6.1 Mines

The mines that operated in the Moon Creek Watershed for which ore production was recorded
are listed in Table 2.1-1. This table includes the production years of the mine, estimated volumes
of ore and tailings produced as a result of the mining activity and the segment in which the mine
is (or was) located. Only mines with documented ore production are listed. Additionally, some
mining operations were carried out at more than one location, occasionally in more than one
segment or even more than one watershed. The ore production listed in Table 2.1-1 is the total
production for all of the mining operations.
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2.1.6.2 Mills

Table 2,1-2 lists the mills with operations in the Moon Creek drainage for which there are
records. This table includes the operating years of the mill and a summary of ownership as well
as the segment in which the mill is located. Not all mills are listed, as records were not available
for all mills.

2.1,7 Mining Workings

Underground workings in many mines are very extensive and act as collection and distribution
systems for groundwater. Individual mine workings in this watershed are typically located
within a single, relatively steep ridge. Recharging water infiltrates at the highest levels of a
mountain ridge and discharges on the same ridge. This is referred to as a local flow system,
characterized by short groundwater flow paths (a flow path is the route by which the water enters
and exits the groundwater system) (Toth 1963).

Adits and tunnels in this watershed act as discharge points for groundwater. Typically adit
drainage discharges directly to surface water or first infiltrates waste rock piles before
discharging to surface water from seeps. Six adits and three shafts (not shown in figures) have
been identified in the Moon Creek Watershed (IGS 1997). Three adits within the watershed are
known to discharge mine drainage (USFS 1995). The discharge of metals from mine workings is
discussed further in Section 4, Nature and Extent of Contamination, and in Section 5, Fate and
Transport.

2.2 HYDROGEOLOGY

2.2.1 Conceptual Hydrogeologie Model

The Moon Creek Watershed occupies approximately 10 square miles, and West Fork Moon
Creek, East Fork Moon Creek, and Moon Creek are the principal drainages of the watershed
(Figure 1.1-1). West Fork Moon Creek flows approximately 3 miles to the confluence with
Moon Creek to the south. East Fork Moon Creek flows approximately 2 miles to the confluence
with Moon Creek to the south. From the confluence, Moon Creek flows in a southerly direction
to its confluence with the South Fork. The elevation change in the watershed is approximately
2,000 feet, with elevations ranging from 4,500 feet above msl at the headwaters of West Fork
Moon Creek and East Fork Moon Creek, to 2,500 feet above msl at the confluence with the
South Fork,
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The hydrogeology of the Moon Creek Watershed can be divided into two main ground water
systems: the bedrock aquifer and the shallow alluvial aquifer. The conceptual hydrogeologic
model for the watershed assumes that a single unconfined aquifer is present in the shallow
alluvial sediments, and these sediments are the principal hydrostratigraphic unit in the watershed.
The shallow alluvial sediments consist of natural materials as well as mine tailings and waste
rock.

Although relatively little hydrogeologic data is available for the watershed as a whole, a study of
the Silver Crescent Mine and Mill complex located on East Fork Moon Creek confirmed the
presence of an unconfined alluvial aquifer that is about 30 feet thick in the vicinity of the mine
(USFS 1995). In general, the alluvium increases in thickness from the headwaters of East Fork
and West Fork Moon Creek toward the confluence with the South Fork.

The bedrock aquifer within the Moon Creek Watershed consists of argillites and quartzites of the
Precambrian formations of the Belt Supergroup, including (principally) the Prichard Formation,
and a relatively minor amount of Burke Formation (as reported in Umpleby and Jones 1923) at
the headwaters of East Fork Moon Creek and West Fork Moon Creek (Part 1, Figure 3.2-1).

In general, the bedrock has very low permeability. Secondary features such as fractures, faults,
or mine workings may increase the permeability substantially. The hydrogeology of the bedrock
aquifer is discussed in Section 2.1.7, Mine Workings.

The groundwater system of unconsolidated sediments overlying less permeable rocks occurs in
an elongate, V-shaped trough along the entire length of East Fork Moon Creek, West Fork Moon
Creek, and Moon Creek.

As observed in wells in the Canyon Creek and Ninemile Creek Watersheds, it is assumed that
groundwater levels fluctuate seasonally. Monitoring of groundwater levels along East Fork
Moon Creek in the vicinity of the Silver Crescent Mine and Mill site confirmed seasonal
variation (Paulsen and Girard 1996). Groundwater levels are generally highest in the late spring
and lowest during winter and early spring when precipitation rates are lowest and snowmelt is
not occurring.

2.2.2 Aquifer Parameters

Aquifer parameters are not available from the Moon Creek Watershed for the presumed single
unconfined aquifer in unconsolidated sediments overlying bedrock. However, based on reported
lithologic similarities between the presumed single unconfined aquifer in the Moon Creek
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Watershed and the upper aquifer of the Smeiterville Flats-Bunker Hill groundwater system, it is
reasonable to expect that aquifer parameters presented in Table 2.2-1 are similar to the presumed
single unconfmed aquifer of the Moon Creek Watershed. This assumption was confirmed by the
presence of gravels, cobbles, and sand (as is present hi the Smeiterville Flats - Bunker Hill area)
in thirteen borings completed at the Silver Crescent Mine and Milisite along East Fork Moon
Creek (Paulsen and Girard 1996). The range of horizontal hydraulic conductivities presented in
Table 2,2-1 are typical of clean sand and gravels (Freeze and Cherry 1979).

2.23 Flow Rates and Directions

Based on similar watersheds (e.g., Canyon Creek and Ninemile Creek), it can be assumed that
the general groundwater flow direction in the Moon Creek Watershed parallels the flow of Moon
Creek surface water. Based on water level data recorded in Canyon Creek, it can be assumed
that there are localized areas in Moon Creek where the flow direction is downstream and toward
the creek and other areas where the flow direction is downstream and away from the creek.

2.2.4 Surface Water/Groundwater Interaction

Based on groundwater information collected from the Canyon Creek Watershed, it can be
assumed that shallow alluvial deposits along Moon Creek serve as aquifers, and if they are
hydraulically connected, they are capable of taking from or adding to flow in the creek. It is
further assumed that the interaction of the surface water in Moon Creek and groundwater in the
shallow alluvial aquifers creates gaining or losing reaches. During the spring snowmelt and
resulting high creek levels, the gaining reaches of the stream may temporarily experience
reversals in the surface water/groundwater hydraulic gradient (i.e., become losing reaches).

2.2.5 Water Quality and Water Chemistry

Water quality parameters (temperature, pH, specific conductance, salinity, turbidity, and
oxidation-reduction [redox] potential) and water chemistry data (e.g., chloride, sulfates, and
sulfides) are discussed further in Section 4, Nature and Extent of Contamination and in Section 5,
Fate and Transport,

2.2.6 Groundwater Use

Use of groundwater supplies for domestic, municipal, and industrial applications (as it relates to
human consumption) is discussed in the baseline human health risk assessment.
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2.3 SURFACE WATER HYDROLOGY

The following sections describe the surface water hydrology of Moon Creek, also known as
Moon Gulch, a tributary to the South Fork Coeur d'Alene River. The watershed has a drainage
area of approximately 9 square miles and approximately 3.8 miles of mapped channel.

2.3.1 Available Information

The available hydrologic information for Moon Creek includes U.S. Geological Survey (USGS)
stream flow estimates for water year 1999, climatological data for Kellogg, ID, and instantaneous
discharge data from a variety of consultants obtain between 1991 and 1999.

The USGS developed a synthetic hydrograph based on crest stage gage readings and correlation
to nearby continuous streamflow record stations for Moon Gulch, Station number 12413190
(USGS 2000). This station is located at the downstream end of MoonCrkSeg02. One year of
discharge estimates, water year 1999, is available for Moon Creek. Water year 1999 ran from
October 1, 1998 to September 30, 1999. Precipitation data from the Western Regional Climate
Center (WRCC) station at Kellogg were collected for the same period (WRCC 2000). This
precipitation gage is the nearest gage to Moon Creek. The mean daily discharge hydrograph and
precipitation data are presented in Figure 2.3.1-1.

Stream discharge measurements were taken in association with water quality sampling events
completed by McCulley, Frick & Oilman, Inc. (MFG), URS, Idaho Department of
Environmental Quality (IDEQ), and USGS. These measurements have occurred since 1991.
These data are summarized in Table 2.3.1-1.

2.3.2 Hydrologic Description

This section describes the hydrology of Moon Creek. Base flow discharge is estimated at 1 to
2 cubic feet per second (cfs), and average annual discharge is approximately 9 cfs. The
maximum mean daily discharge estimated during water year 1999 was 56 cfs, on May 25, 1999.

Total annual average precipitation at the WRCC Kellogg Station for the 95-year period of record
is 30.8 inches, while for water year 1999 the total precipitation was 37.8 inches (WRCC 2000).
Total annual average snowfall for the WRCC station is 54.3 inches, while for water year 1999
the total snowfall was 35.5. While these comparisons do not address monthly variations in
precipitation, they do indicate that the water budget for water year 1999 was somewhat typical
with above average total precipitation and below average snowfall.
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Table 2,3,2-1 summarizes the mean monthly flows Moon Creek, mean monthly precipitation
(rain and snow water content), and total snowfall at the WRCC station at Kellogg for water year
1999, Table 2.3.2-1 and Figure 2.3.1-1 indicate the majority of precipitation occurred from
October to March (78 percent at the Kellogg gage). Much of this precipitation was in the form of
snow and did not run off into the channel immediately. As indicated in Figure 2.3.1-1 and Table
2.3.2-1, stream discharges remained relatively low (less than the annual mean discharge of 9 cfs)
through February 1999, In contrast, from March 15 to July 6, stream discharges exceeded the
annual mean discharge.

The increase in discharge during the spring and summer is attributed to increased runoff caused
by snowmelt. Maximum daily temperature and mean daily discharge for water year 1999 for the
Moon Creek are presented in Figure 2,3.2-1. Increased temperatures over these periods melted
much of the snow hi the upper basin. Rain on snow also may have contributed to these increased
discharges as indicated hi Figure 2.3.2-1 where precipitation events also occurred during periods
of increased temperature.

The discharge range indicated in Table 2.3.1-1 is in the range of values indicated by the water
year 1999 hydrograph, with two measurements in excess of the maximum mean daily discharge
for water year 1999. On May 28,1998, IDEQ measured discharges in Moon Creek of 136.9 cfs
and on March 8S 1999, IDBQ measured a discharge of 112.5 cfs. These measurements show that
discharges in excess of the estimated discharge for water year 1999 should be expected.

Based on the existing data, it is expected that water year 1999 was typical from a total snowfall
and total water budget perspective in the Moon Creek Watershed. Runoff from spring snowmelt
dominates the surface water hydrology. Variations in snowfall, temperature, and rainfall from
year to year will influence the magnitude and tuning of peak discharges.
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Table 2.1-1
Mines in the Moon Creek Watershed With Recorded Production

Segment
Production

Years
Ore

(tons) Mill
Tailings
(tons) Comments

Charles Dickens/Silver Crescent Mine
MoonCrkOl 1902-1930 4,604 Charles

Dickens
3,803 The Charles Dickens Mine is located at the end of the main road in Moon Gulch. The mine

was in operation by 1907, and in 1908 was the largest shipper of ore in the Evolution
district. Records by the Idaho State Inspector of Mines report ore production of 4,604 tons
from 1902 through 1930. Some development work was conducted during 1930, but the
mine was idle for much of 1930 through 1937. The mine was again active in 1937-1938,
1948-1950, and possibly 1963-1964. There is little other historical mention of the site until
the 68lh Annual Report of the Mining Industry in Idaho for 1969-1970 listed the site as idle.
The mill and other on-site structures were dismantled in 1996 and 1997 (Ridolfi 1998). The
Silver Crescent Mine was incorporated in 1911. Records by the Idaho State Inspector of
Mines report development activity at the mine between 1911 and 1926, however there is no
record of production during this time. The mine remained idle after 1926 until the mine's
merger with the Charles Dickens in 1937 rRidolfi. 1998)._________________

Source: Stratus 1999, unless otherwise noted.
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Table 2.1-2
Mills With Documented Operations in Moon Creek Watershed

Segment
Operating

. . . Years:...... Ownership Comments
Charles Dickens
MoonCrkOl 1907-1908

1908-1928
1928-1948

Charles
Dickens,
Silver
Crescent

The Charles Dickens built a 100-ton concentrator on the property in 1907, The mill was destroyed the next
year and was replaced with a 150-ton mill. The property was sold shortly thereafter and was operated only
intermittently until about 1925, In 1928, the 150-ton jig concentrator was replaced with a 150-ton flotation
mill. The mill operated through 1928 but for only a short period in 1929 before the mill was damaged by fire,
There is no record of the mill operating after this time until 1940. The mill was operated intermittently
through the 1940s, processing ore from the Silver Dollar Mining Company at Terror Gulch and reprocessing
tailings from various sources. There is little other historical mention of the site until the 68th Annual Report of
(he Mining Industry in Idaho for 1969-1970 listed the site as idle. The mill and other on-site structures were
dismantled in 1996 and 1997 (Ridolfi 1998).

Source: Ridolfi 1998
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Table 2.2-1
Summary of Aquifer Parameters of the Smelterville Flats-Bunker Hill Upper Aquifer

. . .. ._™ S

stratigraphic
Hydraulic

--«rtfcai -
Transmissivity

(fl^ay)
Storativlty
(unitless)

Effective
Porosity

Upper Aquifer 500-10,790 0.0025' 10,002-216,852 0.0015-0.09 23.6-29.0

"Based on one test conducted on a sample of upper aquifer alluvium from borehole GR-26U (see Part 1, Figure
3.2-1) at 13.5 feet below ground surface. No units given in original source document.
Source: MFG (1992)

Table 2.3.1-1
Summary of Discharge Data From Project Database

Segment MoonCrkSeg02

Segment :
Name

MoonCrkSeg02

Site
Location
MC262

Measured
By

IDEQ,
MFG,
URS,
USGS

No. of
Readings

68

Beginning
Date

05/14/91

Ending
Date

08/31/99

Minimum
Discharge

0.38

Maximum
Discharge

136.95
Units

cfs

cfs - cubic feet per second
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Climate Indicators
Total Precipitaiton (in.)
Total Snowfall (in.)
Mean Monthly Discharge (cfs)
(Moon Gulch)
Average Precipitation for Period
of Record (in.)
Average Snowfall for Period
of Record (in,)

. • • • .. - . Monthly Totals .• ,-, • :-jr. ::;. •••* x'!&.^ S^fti'.j. •*,;.••,/:
Oct
1.4
0.0
1.7

2.7

0.3

,J*ov ,
7.5
0.8
2.6

3.8

5.0

Dec
5.3
11.0
3.6

3.9

14.1

Jan
4.6
5.2
4.9

3.7

18.5

,. Feb,
5.7
13.1
4.8

2.8

10.1

Mar
5.1
5.1
17.0

2.9

5.6

Apt1;,.

1.7
0.3

20.2

2.4

0.7

*!«*&
1.5
0.0

22.8

2.5

0.0

.,VJWJB;,.
2.7
0.0
19.2

2.2

0.0

,*f.Jill>,
0.5
0.0
6.7

1.0

0.0

.,..,Aiigr.
1.3
0.0
3.5

1.1

0.0

.fcSep*
0.4
0.0
2.3

1.7

0.0

Ajanual
v^ttoiaU,

37.8
35.5
9.1

30.8

54.3

cfs - cubic feet per second
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3.0 SEDIMENT TRANSPORT PROCESSES

Sediment derived in Moon Creek is transported into the South Fork approximately 3 miles
upstream of Kellogg, Idaho. Based on review of aerial photographs, sediment sources in Moon
Creek are mining waste, mobilization of channel bed sediment, bank erosion, and some rock
debris situated adjacent to channels. In this discussion, the available information, analyses, and
likely sediment sources are described.

3.1 AVAILABLE INFORMATION

Sediment transport gaging data are not available for Moon Creek; therefore, estimates of
sediment yield are not provided in this report.

For Moon Creek, 1998 photographs by URS Greiner, Inc. (URSG) and CH2M HILL (URSG and
CH2M HILL 1999) were reviewed. Channel descriptions and potential sediment sources are
described below.

3.2 ANALYSES

3.2.1 Channel Descriptions

The 1998 set of aerial photographs by URSG and CH2M HILL were reviewed to describe Moon
Creek. This review and interpretation focused on morphologic features indicating stream
instability, channel migration, channel aggregation or degradation and other features that may
contribute sediment to the system.

3.2.1.1 MoonCrkSegOl

The West Fork of Moon Creek is contained within MoonCrkSegOl. It has a drainage area of
approximately 3.6 square miles. Based on the aerial photographs reviewed, no major sources of
sediment are contained in MoonCrkSegOl. The channel is contained in a narrow valley by well
vegetated hillslopes. Likely sediment sources in MoonCrkSegOl are channel bed remobilization
and minor bank erosion.
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3.2.1,2 MoonCrkSeg02

MoonCrkSegOl has a drainage area of approximately 5.4 square miles. From the mouth to the
confluence with the West Fork, the channel is situated in a valley floor 100 to 200 feet wide.
The channel appears to be confined to the current location by road embankments and culverts.
The channel banks are moderately well vegetated for much of this reach. Many high gradient
ephemeral channels enter in this section of channel. About 3,000 feet downstream of the West
Fork confluence, the valley decreases in width. Approximately 2,000 feet downstream of the
confluence with the West Fork, a small road cut is apparent in the photographs reviewed, This
may constitute a sediment source, provided a surface water connection exists.

Upstream of the West Fork Confluence, the channel is confined hi general location by steep
valley walls and road embankments. Approximately 4,000 feet upstream of the West Fork
confluence and continuing 2,000 to 3,000 feet upstream, Moon Creek flows adjacent to rock
piles and tailings ponds of both the Charles Dickens Mine and Silver Crescent Mill site. If a
surface water connection exists between the channel and exposed rock or soil, this area may
contribute sediment to the system.

Likely sediment sources in MoonCrkSeg02 are channel bed remobilization and minor bank
erosion. The rock debris piles in and around both the Charles Dickens Mine and Silver Crescent
Mill site also may contribute to the sediment load.

3.3 SUMMARY

The Moon Creek Watershed appears to have few sediment sources. Likely sediment sources
throughout the basin include channel bed remobilization, and minor bank erosion. Some
sediment may be contributed at the rock and debris piles adjacent to the channel in
MoonCrkSeg02; however, these appear less significant than other areas in the Coeur d'Alene
Basin,

These observations were based on a limited review of the available data, photographs, and
topographic maps at the time of review. Not all potential sediment sources were identified as
potential sediment sources literally cover the entire watershed. Primary sources were identified
based on review of the available information.
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4.0 NATURE AND EXTENT OF CONTAMINATION

The nature and extent of contamination and mass loading in the two segments of the Moon Creek
watershed are discussed in this section. Section 4.1 describes chemical concentrations found in
environmental media, including horizontal and vertical extent. For each watershed segment, the
discussion includes remedial investigation data chemical analysis results; comparison of
chemical results to selected screening levels (Part 1, Section 5.1); and focused analysis of
identified source areas. In Section 4.2, preliminary estimates of mass loading are presented.

4.1 NATURE AND EXTENT

The nature and extent of the ten metals of potential concern identified in Part 1, Section 5.1
(antimony, arsenic, cadmium, copper, iron, lead, manganese, mercury, silver, and zinc) in surface
soil, subsurface soil, sediment, groundwater, and surface water are discussed in this section.
Locations with metals detected in any matrix at concentrations 1 times (Ix), 10 times (lOx), and
100 times (lOOx), the screening level were identified and presented in the following data
summary tables. The magnitudes of exceedence (lOx and lOOx) were arbitrarily selected to
delineate areas of contamination. Metals identified in this evaluation are further evaluated in
either the human health or ecological risk assessments (under separate cover).

Historical and recent investigations at areas within the study area are listed and summarized in
Part 1, Section 4. Data source references are included as Attachment 1. Chemical data collected
in Moon Creek and used in this evaluation are presented at the end of this report. Data summary
tables include sampling location, data source reference, collection date, depth, and reported
concentration. Screening level exceedences are highlighted. Sampling locations are shown on
Figures 4.1-1 through 4.1-3. All chemical data collected and compiled for this study are included
in Attachment 2.

The nature and extent of contamination were evaluated by screening chemical results against
applicable risk-based screening criteria and available background concentrations. Screening
levels are used in this analysis to identify source areas and media (e.g., soil, sediment,
groundwater, and surface water) of concern that will be evaluated in the feasibility study (FS).

Statistical summaries for each metal in surface soil, subsurface soil, sediment, groundwater, and
surface water are included as Attachment 3 and discussed in the subsections below. The
summaries include the number of samples analyzed; the number of detections; the minimum and
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maximum detected concentrations; the average and coefficient of variation; and the screening
level (SL) to which the detected concentration is compared. Proposed screening levels were
compiled from available federal numeric criteria (e.g., National Ambient Water Quality Criteria),
regional preliminary remediation goals (PRGs) (e.g., EPA Region IX PRGs), regional baseline or
background studies for soil, sediment, and surface water, and other guidance documents (e.g.,
National Oceanographic and Atmospheric Administration freshwater sediment screening values).
The screening level selection process is discussed in detail in Part 1, Section 5.1,

Source areas within Moon Creek are presented in Tables 4.1-land 4.1-2. These sites are based
source areas initially identified by the BLM (1999) and further refined by CH2MHILL and URS
during the RI/FS process. The tables include source area names, source ID, source area acres,
description, number of samples by matrix type, and metals exceeding Ix, lOx, and lOOx the
screening levels in surface soil, subsurface soil, sediment, groundwater, and surface water.
Surface water results are discussed in Mass Loading (Section 4.2). This table reflects source area
descriptive measurements initially generated in the CSM and subsequently refined by the FS.

It should be noted that the number of samples identified for each source area was determined
using the project Geographical Information System. Only sampling locations located within a
source area polygon (shown on Figures 4.1-1 through 4.1-3) are included in Tables 4.1-1 and
4,1-2; therefore, there may be samples collected from source areas and listed in the data summary
tables in Attachment 2 that are not accounted for hi Tables 4.1-1 and 4.1-2.

The following sections present segment-specific sampling efforts and results according to matrix
type. Given the extensive geographic range of the Coeur d'Aiene Basin, sampling efforts were
focused on areas of potential concern; therefore, more samples were collected from known
mining-impacted areas near the creek, than from other areas within the watershed.

4,1.1 Segment MoonCrkSegOl

4,1.1,1 Surface Soil

One surface soil sample was collected and analyzed for total metals hi segment MoonCrkSegOl.
Arsenic was detected at a concentration greater than lOx the screening level.
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4.1.1.2 Identified Source Areas

Summary source area data are presented in Table 4.1-1. Two source areas occur in this segment.
Two surface soil samples were collected from an unnamed tunnel. Arsenic was detected at a
concentration greater than lOx the screening level.

4.1.2 Segment MoonCrkSeg02

4.1.2.1 Surface Soil

Three surface soil samples were collected from a depth of 0 to 0.5 feet and analyzed for total
metals. Arsenic, cadmium, copper, lead, and zinc were detected at concentrations greater than
lOx the screening levels.

4.1.2.2 Surface Water

Ninety-three surface water samples were collected and analyzed in segment MoonCrkSegOl for
total and dissolved metals. Zinc was detected at a concentration exceeding 1 Ox the screening
level in two total metals samples. Dissolved lead was detected at a concentration greater than
lOx the screening level in one sample.

4.1.2.3 Identified Source Areas

Chemical data for surface soil, subsurface soil, sediment, groundwater, and surface water were
reviewed together to identify source areas within segment MoonCrkSeg02 that may be
significant contributors of metals to Moon Creek. Summary source area data are presented in
Table 4.1-2.

Three of the 12 source areas in this segment were sampled for surface soil and a fourth source
area was sampled for surface water. Surface soil concentrations greater than lOx the screening
levels were detected for arsenic, cadmium, copper, lead, and zinc. Surface water concentrations
exceeded lOx the screening levels for dissolved lead and total zinc.

4.2 SURFACE WATER MASS LOADING

In Part 1 of this report (Setting and Methodology, Section 5.3.1), the concept of mass loading
and its use in the remedial investigation was presented. Section 4.2 of the Canyon Creek Nature

W:\02700\0106.012\CSM Unit l\Moon Creek\Section 4.wpd



FINAL RI REPORT Part 2, CSM Unit 1
Coeur d'AIene Basin RI/FS Moon Creek Watershed
RAC, EPA Region 10 Section 4.0
Work Assignment No. 027-RI-CO-102Q September 200 i

Page 4-4

and Extent further discussed the use of plotting discrete sampling events versus the probabilistic
analysis of the mass loading data in Fate and Transport.

The Moon Creek Watershed has very limited data by which to assess mass loading in surface
water or groundwater. As summarized in Table 4.2-1, there is one data point for which total lead
and dissolved zinc mass loading can be calculated. This sampling location is in Moon Creek,
close to the confluence with the South Fork.

A review of the lead loading data in Table 4.2-1 indicates that the total lead mass load ranges
from less than 1 pound per day to 17 pounds per day (April 16,1997). As shown in the table,
lead load increases with flow,

A review of the zinc loading in Table 4.2-1 indicates that the dissolved zinc mass load ranges
from less than 1 pound per day to 179 pounds per day (February 21,1997). As shown in the
table, zinc load increases with flow.

Based on the data in Table 4.2-1, relative to other tributaries, the discharge from Moon Creek
does not add substantial total lead and dissolved zinc load to the South Fork. There are
floodplain deposits in segment MoonCrkSeg02 that could act as a pathway for metal migration in
groundwater. Current Information is not sufficient to evaluate the contributions of metals from
groundwater to surface water loading.
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Figure 4.1-1
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Figure 4,1-2
Moon Creek Segment MoonCrkSeg02
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Figure 4.1-3
Moon Creek Segment MoonCrkSeg02
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Table 4.1-1
Potential Source Areas Within Moon Creek - segment MoonCrkSegOl
Area No. Samples

Source Area Name Source ED (Acres) Source Description Bv Matrix Type Metals > IX Metals >10X Metals >100X
UNNAMED TUNNEL
WASHINGTON-IDAHO MINE

KLE061
KLE007

0.13
0.62

Floodplain waste rock
Upland waste rock

SL 1 SST:Cd-l,Pb-l,Zn-l SST: As-1

Matrix Types
DR: Debris/Rubble SD: Sediment
GW: Groundwater SL: Soil
RK: Rock/Cobbles/Gravel SS: Surface Soil
SB: Subsurface Soil SW: Surface Water

Matrix Groupings
GWD: Groundwater - Dissolved Metals SST: Surface Soil
GWT: Groundwater - Total Metals SWD: Surface Water - Dissolved Metals
SBT: Subsurface Soil SWT: Surface Water - Total Metals
SDT: Sediment

Analvtes
Ag: Silver
As: Arsenic
Cd: Cadmium
Cu: Copper
Fe: Iron

Hg: Mercury
Mn: Manganese
Pb: Lead
Sb: Antimony
Zn: Zinc

Printed July 20, 2001 09:04 AM Pagel



Table 4.1-2
Potential Source Areas Within Moon Creek - segment MoonCrkSeg02
Area

Source Area Name Sowrte ID (Acres)
CHARLES DICKENS MINE COMPLEX
COGDILL MINE
HIGHLAND MINE
MAINE-STANDARD MINE
MOON CK IMPACTED RIPARIAN

ROYAL ANNE MINE
SILVER CRESCENT MILL &
ADJACENT BLDOS
SILVER CRESCENT MINE SITE &
ROCKDUMP
SILVER CRESCENT TAILINGS PONDS
UNNAMED ADIT
UNNAMED ADIT
UNNAMED ADITS

KLE078
KLE013
KLE009
K1EOQ8
(O.E041

KLEOI4
ICLE077

KLE076

KLE012
KLE063
KXE064
KLE065

4.93
0,53
1,38
0,65
49.62

0.49
2,98

1.18

6.39
0.15
0.13
0.23

No, Samples
Source Description By Matrix Type Metals > IX MeW»>10X Metal* >100X
Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock (erosion potential)
Floodplain sediments

Upland waste rock (erosion potential)
Upland tailings

Adit drainage
Upland waste rock
Floodplain tailings
Upland waste rock (erosion potential)
Upland waste rock (erosion potential)
Upland waste rock (erosion potential)

SL 1

SW 91

SL 1

SL 1

SST: Fc-I

SWD: Cd-79, Pb-33, Zn-89
S'WT:Cd-I,Cu-l,Pb-2,Zn-89
SST: Cu-l,Fe-I, Pb-1

SST:Cu-l,Zn-l

SST: As-l, Cd-1, Cu-1, Pb-1, Zn-1

SWD: Pb-1
SWT: Zn-1
SST: As-l

SST: As-l, Pb-1

DR: Debris/Rubble
GW: GrounAvnter
RK; Rock/Cobbles/Gravel
SB: Subsurface Soil

SO: Sedtaent
SL: Soil
SS: Surface Soil
SW; Surface Water

Matrix. Grouping!
OWD: Oroundwater - Diswlved Metals SST: Surface Soil
GWT: Oroundwtter - Total Metals SWD: Surface Water - Dissolved Metals
SBT: Subsurface Soil SWT: Surface Water • Total Metals
SDT; Sediment

Ag: Silver
As; Arsenic
Cd; Cadmium
Qt Copper
Fe: Iron

Hg: Mercury
Mn: Manganese
Pb; Lead
Sb: Antimony
Zn: Zinc

prmted July 20,2001 09:04 AM
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Table 4.2-1
Mass Loading Moon Creek

ffjffSf^f;:,;

•Location
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262

'*J:J • '•'".'' ':'"*<-.••'•• "!
">;&•. •" *%f -V~ ''•' '- .*••* •»'

Segment
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

."̂ ••;f .^^K-; -^
Sample

-Iryiwi
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV

><^^Xg
172069
172104
173575
173576
173577
173577
173578
173578
173579
173580
173581
173581
173582
173583
173584
173585
173586
173587
173588
173589
173589
173591
173592
173593
173594
173595
173596
173597
173598
173599
173600
173601
173602
173603
173604
173605
173606
173607
173608
173609
173612
173613
173614
173615
173616

^I^Sainlle '̂*
'•'£"*-". • • <£?' ' • : f^if-" ";-*<^.:-Ew*e:' ,•

14-May-91
Ol-Oct-91
29-Oct-93
01 -Dec-93
21 -Dec-93
21 -Dec-93
21 -Jan-94
21 -Jan-94
17-Feb-94
07-Mar-94
23-Mar-94
23-Mar-94
06-Apr-94
18-Apr-94
03-May-94
20-May-94
07-Jun-94
24-Jun-94
22-Jui-94
17-Aug-94
17-Aug-94
05-Oct-94
16-Nov-94
14-Dec-94
10-Jan-95
09-Feb-95
08-Mar-95
22-Mar-95
12-Apr-95
25-Apr-95
09-May-95
23-May-95
12-Jun-95
27-Jun-95
ll-Jul-95
25-Jul-95
14-Aug-95
13-Sep-95
18-Oct-95
21-Nov-95
28-Feb-96
27-Mar-96
17- Apr-96
08-May-96
19-Jun-96

/•v^""^. -:^.'>£

'hJFJBwl.
.i;cc0§>y

14.9
0.9
2.5
2.7
2.2
3.1
7.1
7.1
3.8
23.2
15.3
16.0
14.0
10.6
6.2
4.3
4.3
2.8
2.0
0.4
1.4
1.8
3.8
3.5
8.5

62.8
112.5
79.9
16.0
14.6
6.8
4.2
4.2
2.9
2.8
2.1
1.8
1.8
8.9
8.9

130.0
62.8
97.1
69.1
18.4

^xv/FoialLead^. •;::
;> .Confer
5(p^D;t

4
5

2.5 U
2.5 U

7
7

2.5 U
2.5 U
2.5 U
2.5 U
2.5 U
2.5 U
2.5 U
2.5 U
2.5 U
2.5 U
2.5 U
2.5 U
2.5 U
2.5 U
2.5 U
2.5 U
2.5 U
2.5 U
2.5 U
2.5 U
2.5 U

7
6
7
7

2.5 U
5 J
7

2.5 U
6

5 J
7

5 J
6
6

2.5 U
10
8

5 J

•••'.-xJuasA -;•
(Ibs/day);

0.3
0.0
-
-

0.1
0.1
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

3.0
0.5
0.6
0.3
-
-

0.1
-

0.1
-

0.1
-

0.3
4.2
-

5.2
3.0
-

Dissolved Zinc
•*€««c.V
(Hga*) :

102
84
160
160
187
187
160
160
156
114
119
119
101
97
104
127
141
121
104
74
74
78
152
159
160
114
120
113
117
114
128
125
134
96
139
106
226
110
174
164
125
198
154
125
144

'>L0«I.f
(lbs/d»y]

8.2
0.4
2.1
2.3
2.2
3.1
6.1
6.1
3.2
14.3
9.8
10.3
7.6
5.6
3.5
3.0
3.3
1.8
1.1
0.2
0.6
0.7
3.1
3.0
7.3
38.6
72.7
48.7
10.1
9.0
4.7
2.8
3.0
1.5
2.1
1.2
2.2
1.0
8.3
7.8
87.6
67.0
80.6
46.6
14.3
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Table 4.2-1 (continued)
Mass Loading Moon Creek

iî y****iSJ r r n&*S*T->- •--'
'Location

MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262

•t .;.--<,-:•••'

.Segment
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

Sample!
ii*p*l

RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV _j
RV
RV
RV
RV
RV

1756T8
173619
186012
186023
186039
186056
186073
186093
186113
186153
186173
186193
186213
186233
168465
186253
186272
186291
186310
186329
186348
46324
202240
202254
202275
202295
202365
186945
186946
186947
186948
186949
18695Q_j
186951
186952
186953
202173
202174
202175

;,-f. Swapfe?.̂
•-' , B»te :;::;

21-Aug-96
26-Sep-96
29-Oct-96
26-Nov-96
13-Dec-96
29-Jan-97
21-Feb-97
26-Mar-97
16-Apr-97
23-Jun-97
23-M-97
14-Aug-97
03-Sep-97
16-Oct-97

05-Nov-97
24-Nov-97
17-Dec-97
21-Jan-98
25-Feb-98
20-Mar-98
23-Apr-98
05-M -̂98
28-May-98
25-Jun-98
27-M-98
25-Aug-98
24-Sep-98
28-Oct-98
lS-Nov-98
14-Dec-98
21-Jan-99
22-Mar-99
20-Apr-99
04-May-99
23-May-99
16-Jun-99
20-Jul-99
04-Aug-99
31-Aug-99

i~--vr'- ••"*•*

^flew-,v
<€FS>

7.4
5.0
11.1
11.1
30.8
18.4

276.0
18.4
124.0
6.8
24.3
10.2
9.7
2.6
2.4
4.3
3.2
4.3
14.6
30.8
14.6
6.9

136.9
7.1
3.2
2.6
2.5
1.3
1.6
4.8
21.0
63.0
43.0
17.0
8.7
4.2
2.1
1.5
1.4

4-- -Total Le»d "~H~
^Coae.
%«?L},

15
2.5 U

5
7

2.5
2.5
6

0.06
26
8
7

2.5
2.5
2.5

0.47 J
2.5
2.5
4

2.5
2.5
2.5
2.6
12

5 U
5 U
6

5 U
2
2
2
3
47
5
1

1
0.49
0.34
0,6

Load
;(8a/a*y)

0.6
-

0.3
0.4
0,4
0.2
8.9
0.0
17.3
0.3
0.9
0.1
0.1
0.0
-

0.1
0.0
0.1
0.2
0.4
0.2
0.1
8.8
-
-

0.1
-

0.0
0.0
0.1
0.3
15.9
1.2
0.1
-

0.0
0.0
0.0
0.0

. .Dissolved Zinc : ;
Coac. .

-.(«^)i
86
110
115
146
152
129
120
106
105
166
156
111
92
120
130
132
154
142
110
I I I
151
318
99
138
87
84
100
127
123
167

0.101
57
45
56
61
74
93
81
85

Lead.;
(itafctaj]

3.4
2.9
6.9
8,7
25.2
12,8

178.5
10.5
70.2
6.1
20.4
6.1
4.8
1.7
1.7
3.!
2,7
3.3
8.7
J8.4
11.9
11.8
73.1
5.3
1.5
1.2
1,3
0.9
1.1
4.3
0.0
19.4
10.4
5.1
2,9
1.7
U
0.7
0.6

Notes:
-: Isio data or delta not calculated

RV: River Sample
CFS: Cubic feet per Second

Micrograms per liter
Ibs/day: pounds per day
U: not detected
J: estimated concentration
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5.0 FATE AND TRANSPORT

The fate and transport of metals in surface water, groundwater, and sediment in the Moon Creek
Watershed are discussed in this section. A conceptual model of fate and transport, important fate
and transport mechanisms, and a summary of the probabilistic model developed to evaluate fate
and transport, were presented in the fate and transport section in the Canyon Creek report and are
not repeated here. This section draws upon that general information.

Initial findings on metals concentrations and mass loading for each segment, as presented above
in Section 4, Nature and Extent, are briefly summarized in Section 5.1. Results of the
probabilistic modeling are presented in Section 5.2. Sediment transport is summarized in
Section 5.3. A summary of fate and transport of metals in Moon Creek is presented in
Section 5.4.

5.1 INTRODUCTION

The lowest and highest dissolved cadmium and zinc and total lead loadings measured during six
sampling events (May, 1991; October, 1991; November, 1997; May, 1998; November, 1998; and
May, 1999) are listed in Table 5.1-1. Potential sources of these metals in the watershed were
identified for each segment in Section 4.1 and preliminary mass loading estimates were discussed
in Section 4.2. Brief summaries of those results are included in this section.

Segment MoonCrkSegOl contains the headwaters of the West Fork of Moon Creek down to its
confluence with Moon Creek. The BLM identified two source areas in this segment. This
segment has been relatively unaffected by mining activities. No surface water data are available
for this segment.

Segment MoonCrkSeg02 contains the headwaters of Moon Creek and continues down the main
stem of Moon Creek to its confluence with the South Fork. The BLM identified 12 source areas
in this segment. Mining and release of tailings from the Crescent Mine and the Charles Dickens
Mine on the East Fork have caused the deposition of mining waste on the narrow floodplain of
the lower part of Moon Creek. Remediation work has been implemented at the above sites.
Sampling of surface water indicates that metals concentrations hi surface water are greater than
screening levels. Preliminary calculations of mass loading indicated minimal loading of
cadmium and lead. The maximum calculated zinc load was 178.5 pounds per day (CH2M HILL
1998).
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5.2 MODEL RESULTS

Results from the probabilistic model are discussed for cadmium, lead, and zinc in this section,
Modeling results for estimates of discharge are discussed in Section 5.2.1, Modeling results for
estimates of chemical concentrations and mass loading of cadmium, lead, and zinc are discussed
in Section 5.2.2, Modeling results are summarized in Table 5.2-1, All modeling results are
included in Appendix C.

Sufficient data (^ 10 samples) were available for one sampling location, MC262. Only sampling
locations with 10 or more individual data points for each parameter of interest were evaluated,
Sampling location MC262 is shown on Figure 4.1-3, This sampling location is located
immediately upstream of the confluence of Moon Creek with the South Fork,

5,2.1 Estimated Discharge

A lognormal plot of discharge data at sampling location MC262 at the mouth of Moon Creek is
shown in Figure 5.2-1, In Figure 5,2-1, the discharge in cubic feet per second is plotted on a log
scale versus the normal standard variate. The normal standard variate is equivalent to the
standard deviation for a normalized variable. When the log of a variable (e.g., discharge) is
plotted versus the standard normal variate, a straight line will result if the data are lognormally
distributed. The cumulative distribution function gives the probability that the observed
discharge at any given time will not be exceeded by the estimated discharge at that cumulative
probability. The cumulative distribution function is plotted versus the normal standard variate in
Figure 5.2-2. To determine the probability of occurrence of a specific discharge, first select the
discharge of interest on Figure 5.2-1, then find its corresponding normal standard variate. Using
that value for the normal standard variate, look up its corresponding cumulative probability in
Figure 5.2-2. For example, for a discharge of 10 cfs, the normal standard variate is
approximately 0.3 (Figure 5.2-1). Looking on Figure 5,2-2, this value corresponds to a
cumulative probability of approximately 0.62; therefore, approximately 62 percent of the time,
discharges at this location will be 10 cfs or less.

The probability distribution function (PDF) shown hi Figure 5.2-1 is a predictive tool that can be
used to estimate the expected discharge and provide a quantitative estimate of the probability that
the observed discharge will not exceed a given value. Conversely, one can find the estimated
discharge rate having a specified probability of exceedance or non-exceedance by the observed
discharge.
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As shown in Figure 5.2-1, there is a good fit of the lognormal regression line (solid line in
Figure 5.2-1) to the data. This goodness of fit, as evidenced by a high coefficient of
determination (r2 = 0.95), supports the assumption that discharges are lognormally distributed.
The dotted line represents a lognormal distribution generated using the coefficient of variation
(CV, standard deviation divided by the average) and expected value of the actual data.

The discharge rate having a specific probability of exceedence or non-exceedence by an actual
discharge may also be estimated by using the relationships shown in Figure 5.2-1. The estimated
expected value of the discharge at the mouth of Moon Creek is approximately 13.2 cfs.
Approximately one-quarter of the discharge data points lie above the expected discharge.

5.2.2 Estimated Zinc, Lead, and Cadmium Concentrations and Mass Loading

Dissolved cadmium and zinc, and total lead concentrations and loads were evaluated using the
probabilistic model at the sampling location (MC262) that contained a minimum often data
points.

The lognormal distribution of dissolved zinc, total lead, and dissolved cadmium concentrations
and dissolved zinc and cadmium and total lead loading at sampling location MC262 are shown in
Figures 5.2-3 through 5.2-8. The data follow a lognormal distribution as shown by the high
r-squared values (r2). For dissolved concentrations, the r-squared values for zinc and cadmium
were 0.97 and 0.93, respectively. The corresponding value for the lognormal regression plot of
total lead concentrations was 0.94. The corresponding values for dissolved zinc and cadmium
and total lead loads were 0.93, 0.99, and 0.91, respectively, when loads were plotted
lognormally. All the r-squared values were significant at a < 0.0001.

To assist in interpreting and placing the results in context, screening levels and expected values
are shown on the figures when appropriate. The screening level for dissolved cadmium in
surface waters is 0.38 ug/L. Approximately 20 percent of the cadmium concentrations at MC262
are greater than this screening level. No dissolved cadmium concentrations exceeded 10 times
the screening level (Figure 5.2-3). The estimated expected dissolved cadmium concentration
(0.68 ug/L) is greater than the screening level.

All measured total lead concentrations except one fall below the screening level (15 ug/L). The
estimated expected lead concentration (approximately 3.7 ug/L) is also less than the screening
level (Figure 5.2-4).
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All dissolved zinc concentrations (Figure 5.2-5) measured at sampling location MC262 exceed
the screening level of 42 ng/L. All measured data for dissolved zinc fall between the screening
level and 10 times the screening level. The estimated expected dissolved zinc concentration (121
ug/L) exceeds by approximately 3-fold the dissolved zinc screening level.

No total maximum daily loads (TMDLs) were established for mass loading at the mouth of
Moon Creek (USEPA 2000), Accordingly, no TMDLs were available to compare actual
loadings with established criteria. The estimated dissolved zinc load at the mouth of Moon
Creek is approximately 9.9 pounds/day. The estimated expected value for total lead loading is
approximately 0.42 pounds/day. Approximately 20 percent of the data points exceed the
estimated value of lead loading. The estimated expected value for dissolved cadmium loading is
0.0466 pounds/day. Approximately 25 percent of the data exceed the estimated expected value.

5.2.2.1 Segment MoonCrkSegOl

Segment MoonCrkSegOl encompasses the West Fork Moon Creek watershed. This segment has
few potential sources of mining waste and is relatively unaffected. The Washington-Idaho mine
is found in this segment.

5.2.2.2 Segment MoonCrkSeg02

Segment MoonCrkSeg02 includes the headwaters and the main stem of Moon Creek. Potential
sources in this segment include the Silver Crescent mine and mill complex and the Charles
Dickens mine complex. Mining and release of tailings from mill sites adjacent to Moon Creek
have resulted in deposition of mining wastes on the narrow floodplain of the lower part of Moon
Creek. Concentrations of dissolved zinc in Moon Creek hi this segment exceed screening levels
by two to three times. Remedial actions at the Silver Crescent mine and mill complex have
recently been completed by the U.S. Forest Service. At this time, the effects of these actions on
metal loadings and concentrations at the mouth of Moon Creek are unknown.

Data from one sampling location in this segment, MC262, situated at the mouth of Moon Creek,
was analyzed probabilistically.

The estimated expected value for dissolved cadmium is 0.68 ug/L, which is greater than the
screening level of 0.38 ug/L. The estimated expected value of the dissolved cadmium load is
0,0466 pounds/day.
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The estimated value of the total lead concentration is 3.7 ug/L, which is less than the screening
level of 15 p.g/L. The estimated total lead load is 0.42 pounds/day.

The estimated expected value of the dissolved zinc concentration at this location is
approximately 121 jig/L, which exceeds the screening level (42 ng/L) by more than three times.
The estimated expected value of the dissolved zinc load is approximately 9.9 pounds/day.

5.2.2.3 Concentrations Versus Discharge

The following discussion is based on evaluation of data at the mouth of Moon Creek (MC262).
There was a negative correlation between a regression plot of the log of the dissolved zinc
concentrations versus discharges (concentrations decreased as discharges increased) which is
significant at a = < 0.10 (a is the probability the correlation is due to chance). As one would
expect, given that the majority of the zinc is in the dissolved phase, there was also a decrease in
total zinc concentrations with increased discharge rates which was significant at oc= < 0.32. Total
lead concentrations increased with increasing discharge (a < 0.001). Estimated values of
dissolved (a < 0.10) cadmium concentrations increased with increased discharge at the mouth of
Moon Creek.

5.3 SEDIMENT FATE AND TRANSPORT

Sediment fate and transport processes were presented in Section 3. Results of the sediment
transport evaluation presented in Section 3 are summarized in this section.

Sediment derived in Moon Creek is transported into the South Fork approximately 3 miles
upstream of Kellogg, Idaho. Sediment transport gaging data are not available for Moon Creek;
therefore, estimates of sediment yield are not provided in this report. Based on review of aerial
photographs, sediment sources in Moon Creek are mining wastes, mobilization of channel bed
sediment, bank erosion, and some rock debris situated adjacent to channels.

Segment MoonCrkSegOl, containing the West Fork of Moon Creek, has a drainage area of
approximately 3.6 square miles. Based on the aerial photographs reviewed no major sources of
sediment are contained in segment MoonCrkSegOl. The channel is contained in a narrow valley
by well vegetated hillslopes. Likely sediment sources in MoonCrkSegOl are channel bed
remobilization and minor bank erosion. Sediment samples were not collected from this segment;
however, one surface soil sample was collected from the Washington-Idaho Mine that is located
adjacent to the West Fork. If we assume sediment concentrations may be represented by metals
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concentrations reported for soil, soil and sediment concentrations exceed screening levels for
arsenic, cadmium, copper, lead, and zinc.

Segment MoonCrkSeg02, containing the headwaters and main stem of Moon Creek, has a
drainage area of approximately 5.4 square miles. From the mouth to the confluence with the
West Fork, the channel is situated in a valley floor 100 to 200 feet wide. Much of the width of
the valley is occupied by residential dwellings. The channel appears to be confined to the current
location by road embankments and culverts. The channel banks are moderately well vegetated
for much of this reach. Many high gradient ephemeral channels enter in this section of channel.

Upstream of the West Fork Confluence, the channel is confined in general location by steep
valley walls and road embankments. Approximately 4,000 feet upstream of the West Fork
confluence and continuing 2,000 to 3,000 feet upstream, Moon Creek flows adjacent to rock
piles and tailings ponds of both the Charles Dickens Mine and Silver Crescent Mill site. Likely
sediment sources in segment MoonCrkSeg02 are channel bed remobilization and minor bank
erosion. The rock debris piles in and around both the Charles Dickens Mine and Silver Crescent
Mill site also may contribute to the sediment load.

Sediment samples were not collected from this segment; however, three surface soil samples
were collected from mining-related sites located adjacent to Moon Creek. If we assume sediment
concentrations may be represented by metals concentrations reported for soil, soil and sediment
concentrations exceed screening levels for arsenic, cadmium, copper, lead, and zinc.

Sediment sources include channel bed remobilization, minor bank erosion, lateral migration and
rock debris piles adjacent to the stream. Though suspended and bedload sediment samples were
not collected and analyzed for metals, suspended and bedload sediment concentrations may be
represented by metals concentrations reported for soil and sediment samples collected in the
Moon Creek Watershed. As presented in Section 4.1, Nature and Extent, metals concentrations
in soil samples exceeded screening levels, especially for arsenic, cadmium, copper, lead, and
zinc.

5.4 SUMMARY OF FATE AND TRANSPORT

The probabilistic model was used to quantify and summarize the available data and to estimate
pre-remediation metals concentrations in surface water and mass loading to Moon Creek.
Results are summarized in this section.
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Surface water discharge, metals concentrations (total and dissolved), and mass loading data were
analyzed using lognormal PDFs at one sampling location in Moon Creek. Only results for
cadmium, lead, and zinc were analyzed. Regressions were developed for total and dissolved
concentrations versus discharge to quantify and identify trends in concentrations and mass
loading with changing discharge rates.

Results of the probabilistic modeling indicate:

• Estimated expected values of dissolved cadmium and zinc concentrations
exceeded the screening levels. The estimated expected concentration of total lead
was less than the screening level.

• Mass loading of cadmium and lead from Moon Creek into the South Fork were
estimated to be minimal.

• Mass loading of dissolved zinc from Moon Creek into the South Fork was
estimated to be 9.9 pounds/day.

• Potential sources of metals to Moon Creek include the Washington-Idaho Mine,
Silver Crescent mine and mill complex and the Charles Dickens mine complex.
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Probabilistic Modeling Results for
Total Lead Mass Loadings at MC262
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Table 5.1-1
Low and High Instantaneous Metal Loading Values

for Six Sampling Events From May 1991 to May 1999

^P^^^i^^Meiii.;! WiSK'?^3
Dissolved Cadmium

Total Lead

Dissolved Lead

Dissolved Zinc

• •^•-•;-:;*i:LoW'.̂ buiii)diiMayy" 3-^'::| • • High (pounds/day) ' - ' - • • ;

0.0002

0.006

0.003

0.421

0.388

3.02

2.58

178.5

Table 5.2-1
Summary of Estimated Expected Values for Discharge,

Metals Concentrations, and Mass Loading3

Sampling
— Location

Screening Level

MC262

- ••:-- • '-Concentration (jig/L) '::'iA
Dissolved "•'
Cadmium

0.38

0.68
(0.33)

Total
Lead

15

3.7
(1.2)

Dissolved
" •.-•Zinc"*-1

42

121
(0.39)

Mass Loading (pounds/day)

Dissolved
Cadmium

NA

0.0466
(2.24)

Total ;
Lead

NA

0.42
(6)

Dissolved
Zinc

NA

9.9
(3.06)

Discharge
(cfs) -

NA

13.2
(2.11)

'Summary tables with all modeling results are included in Appendix C.

Note:
cfs - cubic feet per second
(ig/L - micrograms per liter
NA - not available
Values in parentheses are coefficients of variation.
Bold indicates exceedance of screening level
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Data Source References

Data Source
References*

2

3

4

5

6

7

Data Source Name
URSFSPANos. 1,2,
and 3

URS FSPA No. 4

MFG Historical Data
Spring 1991

MFG Historical Data
Fall 1991

EPA/Box Historical
Data

IDEQ Historical Data

Data Source Description
Fall 1997: Low Flow and Sediment
Sampling

Spring 1998: High Flow Sampling

Spring 1991: High Flow Sampling

Fall 1991: Low Flow Sampling

Superfund Site Groundwater and
Surface Water Data

IDEQ Water Quality Data

. ' - . ' : • ' ' ' ' . • ' : ' . ' • " ' . : . • ' . ; . - . .I ' / ' / s , v j •V"",: ' ' ' • * ; ' / '.'v..w..;;
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URS Greiner Inc. 1997. Field Sampling Plan Addendum 1 Sediment Coring in the
Lower Coeur d'AIene River Basin, Including Lateral Lakes and River Floodplains
URS Greiner Inc. 1997. Field Sampling Plan Addendum 2 Adit Drainage, Seep and
Creek Surface Water Sampling
URS Greiner Inc. 1997. Field Sampling Plan Addendum 3 Sediment Sampling Survey in
the South Fork of the Coeur d'AIene River, Canyon Creek, and Nine-Mile Creek
URS Greiner Inc. 1998. Field Sampling Plan Addendum 4 Adit Drainage, Seep and
Creek Surface Water Sampling; Spring 1998 High Flow Event
McCulley, Frick & Gillman, Inc. 1991. Upstream Surface Water Sampling Program
Spring 1991 High Flow Event, South Fork Coeur d'AIene River Basin above Bunker Hill
Superfund Site: Tables 1 and 2
McCulley, Frick & Gillman, Inc. 1992. Upstream Surface Water Sampling Program Fall
1991 Low Flow Event, South Fork Coeur d'AIene River Basin above Bunker Hill
Superfund Site: Tables 1 and 2
CH2MHH1. 1997. Location of Wells and Surface Water Sites, Bunker Hill Superfund
Site. Fax Transmission of Map August 11, 1998
Environmental Protection Agency. 1998. E-mail from Ben Cope July 15, 1998. Subject:
2 Datasets File Attached: BOXDATA.WK4
Idaho Department of Environmental Quality. 1998. Assortment of files from Glen Pettit
for water years 1993 through 1996
Idaho Department of Environmental Quality. 1998. E-mail from Glen Pettit October 6,
1998 Subject: DEQ Water Quality Data Files Attached: 1998 trend Samples.xls, 1997
trend Samples.xls
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Data Source References (Continued)

Data Source
References*

8

10

11

12

13

Data Source Name
EPA/NPDES Historical
Data

URS FSPA No. 5

URS FSPA No. 8

Historical Groundwater
Data from MFC
Historical Data from US
Forest Service, Idaho
Geological Survey and
others

Data Source Description
Water Quality based on NPDES
Program

Common Use Areas Sampling

Source Area Sampling

1997 Annual Groundwater Data
Report Woodland Park
Historical Data on Inactive Mine
Sites USFS, IGS and CCJM, 1994-
1997, Prichard Creek, Pine Creek
and Summit Mining District

. ! : Reference' • -. 'T •-,,,,. •{••• .. • ••/ ir
Environmental Protection Agency. 1998. E-mail from Ben Cope August 1 1,
1998/September2, 1998. Subject: Better PCS Data Files/Smelterville. Attached:
PCS2.WK4, PCSREQ.698/TMT-PLAN.XLS
Environmental Protection Agency. 1998, E-mail from Ben Cope August 5, 1998.
Subject: State of Idaho Lat/Longs File Attached: PAT.DBF
Environmental Protection Agency. 1998. E-mail from Ben Cope July 15, 1998. Subject:
2 Datasets File Attached: PCSDATA.WK4
URS Greiner Inc. 1998. Field Sampling Plan Addendum 5 Common Use Areas: Upland
Common Use Areas and Lower Basin Recreational Beaches; Sediment/Soil, Surface
Water, and Drinking Water Supply Characterization
URS Greiner Inc. 1998. Field Sampling Plan Addendum 8 Tier 2 Source Area
Characterization Field Sampling Plan
McCulley, Frick & Gillman, 1998. 1997 Annual Groundwater Data Report Woodland
Park
Mackey K, Yarbrough, S.L. 1995. Draft Removal Preliminary Assessment Report Pine
Creek Millsites, Coeur d'Alene District, Idaho, Contract No. 1422-N65I-C4-3049
Idaho Geological Survey. 1999. Site Inspection Report for the Abandoned and Inactive
Mines in Idaho on U.S. Forest Service Lands (Region 1), Idaho Panhandle National
Forest Vol. I, Prichard Creek and Eagle Creek Drainages
Idaho Geological Survey. 1999, Site Inspection Report for the Abandoned and Inactive
Mines in Idaho on U.S. Forest Service Lands (Region 1), Idaho Panhandle National
Forest Vol. Ill, Coeur d'Alene River Drainage Surrounding the Coeur d'Alene Mining
District (Excluding the Prichard Creek and Eagle Creek Drainages)
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Data Source References (Continued)

Data Source
References"

13

14

15

16

Data Source Name

Historical Data from US
Forest Service, Idaho
Geological Survey and
others (continued)

Historical Sediment
Core Data: University of
Idaho (Thesis papers)

URS FSPA No. 9

Historical Sediment
Data

Data Source Description

Historical Lateral Lakes Sediment
Data from F. Rabbi and M.L.
Hoffman

Source Area Characterization; Field
XRF Data

Electronic Data compiled by USGS

'• '" '.] ;' ,,'j • i^^:'-^,-^^:,/^E^^:,'^.:,'^l ; • ' • />!>/ '• " ' : . :} 1: !;.
Idaho Geological Survey. 1999. Site Inspection Report for the Abandoned and Inactive
Mines in Idaho on U.S. Forest Service Lands (Region 1), Idaho Panhandle National
Forest Vol. IV, Prichard Creek and Eagle Creek Drainages
Idaho Geological Survey. 1999. Site Inspection Report for the Abandoned and Inactive
Mines in Idaho on U.S. Forest Service Lands (Region 1), Idaho Panhandle National
Forest Vol. V, Coeur d'Alene River Drainage Surrounding the Coeur d'Alene Mining
District (Excluding the Prichard Creek and Eagle Creek Drainages) Part 2 Secondary
Properties
US Forest Service. 1995. Pilot Inventory of Inactive and Abandoned Mine Lands, East
Fork Pine Creek Watershed, Shoshone County, Idaho
Characterization of Heavy Metal Contamination in Two Lateral Lakes of the Lower
Coeur d'Alene River Valley, A thesis by M.L. Hoffmann, May 1995
Trace Element Geochemistry of Bottom Sediments and Waters from the Lateral Lakes of
Coeur d'Alene River, A Dissertation by F. Rabbi, May 1994
CH2M Hill and URS Greiner. 1998. Field Sampling Plan Addendum 9 Delineation of
Contaminant Source Areas in the Coeur d'Alene Basin using Survey and Hyperspectral
Imaging Techniques
U.S. Geological Survey. 1992. Effect of Mining-Related Activities on the Sediment-
Trace Element Geochemistry of Lake Coeue d'Alene, Idaho, USA-Part 1: Surface
Sediments, USGS Open-File Report 92-109, Prepared by A.J. Horowitz, K.A. Elrick, and
R.B. Cook
US Geological Survey. 2000. Chemical Analyses of Metal-Enriched Sediments, Coeur
d'Alene Drainage Basin, Idaho: Sampling, Analytical Methods, and Results. Draft.
October 13, 2000. Prepared by S.E. Box, A. A. Bookstrom, M. Ikramuddin, and J.
Lindsey. Samples collected from 1993 to 1998.
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Data Source References (Continued)

Data Source
References*

17

18

22

23

24

25

Data Source Name
USGS Spokane River
Basin Sediment Samples

USGS Snomelt Surface
Water Data

MFC Report on Union
Pacific Railroad Right-
of-Way Soil Sampling
URSFSPANo. 1IA

URS FSPA No. 15

URSFSPANo. 18

, : , , :,. , r •
Data Source Description

Surface Sediment Samples Collected
by USGS in the Spokane River
Basin

Surface Water Data from 1999
Snomelt Runoff Hydrograph

Surface and Subsurface Soil Lead
Data

Source Area Groundwater and
Surface Water Sampling
Common Use Area
Sampling — Spokane River
Depositional and Common Use Area
Sediment Sampling - Spokane River

: • • • - • ' • ' - • • • • ' . ' , « ; . . • i . V,4.i-YV«t'r.i,)TiJv. '*";"*" ;.-'>sH» ; ?*•.<< • " : <* • " " , • • -l •,;• , V1' ' • . . " . ( • > ;' \v,¥"'> W.:'- •• .V, Si.vlt , *, j,c , A,.-*Yli.' *.'/ - -it, , ; ' ; ;•: : . - •- ^ ;£ ^iy?jU&ffl::j '^$^'^MQ&
Environmental Protection Agency. 1999, Data Validation Memorandum and Attached
Table from Laura Castrilli to Mary Jane Nearman dated June 9, 1999. Subject: Coeur
d'Alene (Bunker Hill) Spokane River Basin Surface Sample Samples, USGS Metals
Analysis, <63 urn fraction, Data Validation, Samples SRH7-SRH30
USGS. 1999, USGS WY99.xls Spreadsheet dowloaded from USGS (Coeur d'Alene
Office) ftp site
USGS. 2000, Concentrations and Loads of Cadmium, Lead and Zinc Measured near the
Peak of the 1999 Snomelt Runoff Hydrograph at 42 Stations, Coeur d'Alene River Basin
Idaho
USGS. 2000, Concentrations and Loads of Cadmium, Lead and Zinc Measured on the
Ascending and Descending Limbs of the 1999 Snomelt Runoff Hydrograph at Nine
Stations, Coeur d'Alene River Basin Idaho
MFG. 1997. Union Pacific Railroad Wallace Branch, Rails to Trails Conversion, Right-
of-Way Soil Sampling, Summary and Interpretation of Data. McCuIley, Frick and
Oilman, Inc. March 14, 1997
URS Greiner Inc. 1999. Field Sampling Plan Addendum 1 1 A Tier 2 Source Area
Characterization
URS Greiner Inc. 1999. Field Sampling Plan Addendum 15 Spokane River - Washington
State Common Use Area Sediment Characterization
URS Greiner Inc. 2001. Final Field Sampling Plan Addendum No. 18, Fall 2000 Field
Screening of Sediment in Spokane River Depositional Areas, Summary of Results.
Revision 1. January 2001.
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Data Source References (Continued)

Data Source
References"

28
Data Source Name

USGS National Water
Quality Assessment
database

Data Source Description
Surface water data for sampling
location NF50 at Enaville, Idaho

'< . ;• ''.••.. iM : '•'... ^.:. >v'' - ' ' ; ̂ ^iteferlnii •V';la.;;:; -| ̂ !;̂ r ^ >-• 'in::-;
USGS, 2001. USGS National Water Quality Assessment database:
http://infotrek.er.usgs.gov/pls/nawqa/nawqa.wwv main.gohome. Data retrieved on
August 2, 2001 for station 12413000, NF Coeur d'Alene River At Enaville, Idaho.

"Reference Number is the sequential number used as cross reference to associate chemical results in data summary tables with specific data collection efforts.
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FINAL RI REPORT Part 2, CSM Unit 1
Coeur d'Alene Basin RI/FS Moon Creek Watershed
RAC, EPA Region 10 Attachment 2
Work Assignment No. 027-RI-CO-102Q September 2001

Page 1

ABBREVIATIONS USED IN DATA SUMMARY TABLE

LOCATION TYPES:

AD adit
BH borehole
FP flood plain
GS ground surface/near surface
HA hand auger boring
LK lake/pond/open reservoir
OF outfall/discharge
RV river/stream
SP stockpile
TL tailings pile

QUALIFIERS:

U Analyte was not detected above the reported detection limit
J Estimated concentration

DATA SOURCE REFERENCES:

Data source references listed in Attachment 1 are included in these tables in the "Ref' column.
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Data Summary Table
Moon Creek - segment MoonCrkSegOl

Location Depth
Location Type Rcf Date In Feet Antimony Arsenic Cadmiur
Surface Soil (mg/kg)
MC8266 TL 13 — 1 410 1 1 1

Boxed Sample Results Exceed
Screening Level By More Than IX

n Copper Iron Lead Manganese

Shaded Sample Results Exceed Screening
Level By More Than 10X

[ Shaded Results With (*) Exceed 1
Screening Level By More Than 100X |

Mercury Silver Zinc

3\ 87 44000 | 1200 1 830 | 1100
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Data Summary Table
Moon Creek - segment MoonCrkSeg02

Boxed Sample Results Exceed
Screening Level By More Than IX

Location
Location Type Ref

Depth
Date In Feet Antimony

Shaded Sample Results Exceed Screening
Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Arsenic Cadmium Copper Iron Mercury Silver Zinc
Surface Soil (mg/kg)
MC8161 TL 13 -
MC8162 TL 13 -
MC8265 TL 13 —

1300
960

1700

110
3

4.9

1400
390
260

[ 110000
41000

| 82000

11000
8600
480

73
140
110

16000
ioob"
230

Surface Water - Total Metals (ug/1)
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MCI262
MC262
MC262
WC262
K1C262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262

RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV

2
4
5
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7

11/05/1997
05/14/1991
10/01/1991
10/29/1993
12/01/1993
12/21/1993
01/21/1994
02/17/1994
03/07/1994
03/23/1994
04/06/1994
04/18/1994
05/03/1994
05/20/1994
06/07/1994
06/24/1994
07|22n994
08|17/1994
09/26/1994
10/05/1994
Il)l6/1994
12/14/1994
01/10/1995
02/09/1995
03|08/1995
03/22/1995
04/12/1995
04/25/1995
05/09/1995
05/23/1995
06/12/1995

0.28 U 0.42 0.56
0,5
0.5
0.6
0:7
0,7

0.5 J
0.8

0.5 J
0.5 J
0.6
0.6
0.6
0.8
0.7
0.7
0.8
0,8

0.25 U
0.5 J
0.5 J
0.7

0.5 J
0.6
0.6
0.9
0.8
1.2

1
1.1
0.8

1.2 5 U 0.47 J
4
5

2.5 U
2.5 U

7
2.5 U
2,5 U
2.5 U
2.5 U
215 U
2.5 U
2.5 U
2.5 U
2.5 U
2;;5U
2i5U
2,5 U
2^5 U
2,!5 U
2.5 U
2.5 U
2.5 U
2.5 U
2,5 U

7
6
7
7

2.5 U
5 J

1.8 J O.I U 0.22 U 135
113

^TFFT?

158
IsT
157

~m
-BJJJJLJ

155
156

Tie

106
tssss!
97

125
J37
"us

103
74
96

151
162
160
113
127
120
128
117
153
127
137
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Data Summary Table Bww) Sampje Rcnitr, EXCee<J g^^ Siample ReMI|ts Exwed screening
Moon Creek - Segment MoonCrkSeg02 Screening Level By More Than IX t < • By More Than IOX

Location Depth
Location Type Ref Da»e In Feet
Surface Water - Total Metals (ug/l)
MC262 RV 7 06/27/1995
MC262 RV 7 07/11/1995
MC262 RV 7 07/25/1995
MC262 RV 7 08/14/1995
MC262 RV 7 09/13/1995
MC262 RV 7 10/18/1995
MC262 RV 7 11/21/1995
MC262 RV 7 12/27/1995
MC262 RV 7 01/17/1996
MC262 RV 7 02/28/1996
MC262 RV 7 03/27/1996
MC262 RV 7 04/17/1996
MC262 RV 7 05/08^1996
MC262 RV 7 06/19/1996
MC262 RV 7 07/24/1996
MC262 RV 7 08/21/1996
MC262 RV 7 09/26/19%
MC262 RV 7 10/29/1996
MC262 RV 7 11/26/1996
MC262 RV 7 12/13/1996
MC262 RV 7 01/29/1997
MC262 RV 7 02/21/1997
MC262 RV 7 03/26/1997
MC262 RV 7 04/16/1997
MC262 RV 7 04/16/1997
MC262 RV 7 06/23/1997
MC262 RV 7 07/23/1997
MC262 RV 7 08/14/1997
MC262 RV 7 09/03/1997
MC262 RV 7 10/16/1997
MC2A2 RV 7 11/24/1997
MC262 RV 7 12/17/1997
MC262 RV 7 01/21/1998
MC262 RV 7 02/25/1998
MC262 RV •" 03/200998
MC262 RV a/23/ 1998
MC262 RV 18 10/2MI998

Shaded Results With (*) Exceed
Screening Level By More Than IOOX

Antimony Arsenfe Cadmium Copper Iron Lead Manganese Mercury Silver Zinc

0,6 7
0.8 2.5 0
0,7 6
0,6 5J
0.6 7

1 5J
0.7 6

1 2,5 U
0,7 12

0,5 J ' 6
0,25 U 2.5 U

0.5 J 10
OJJ 8
0.6 5J
0.6 6
0.7 15
0-6 2,5 U
0,7 5
0,6 7
0.6 2.5
0.6 2,5
0,5 6
0.9 0,06

1 M|
0,7
0,5 8
0,8 7
0.6 2,5

0,25 2,5
0,7 2,5
0.7 2.5
0.7 2,5
0.7 4

0.25 2,5
0.5 2.5
0.6 2.5

1 2
A

105
130

.._.... jgg^
™a=*=sas=Tif
^^^^m
2^ ĵ|[
"̂ "TS*

157

: : . _ _ J MJ=:::'IiT
;^ JM.= i : i = i = " "ieT

129
111
99
96

103
__ 1 .̂
"̂"""llf

:•....-.;.-.:...•. -It};

163
122
178
145

95
143
119
82

132
135
168
158
IW
119
132
120•Kir
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Data Summary Table
Moon Creek - segment MoonCrkSegOl

Location Depth
Location Type Rcf Date In Feet Antimony Arsenic Cadmium
Surface Water - Total Metals (ug/1)
MC262 RV 18 11/18/1998 1 UJ
MC262 RV 18 12/14/1998 1 UJ
MC262 RV 18 01/21/1999 1 UJ
MC262 RV 18 03/22/1999 1 UJ
MC262 RV 18 04/20/1999 1 UJ
MC262 RV 18 05/04/1999
MC262 RV 18 05/23/1999
MC262 RV 18 06/16/1999
MC262 RV 18 07/20/1999
MC262 RV 18 08/04/1999
MC262 RV 18 08/31/1999
MC262 RV 7 05/28/1998 0,5 U
MC262 RV 7 06/25/1998 0.6
MC262 RV 7 07/27/1998 0.6
MC262 RV 7 08/25/1998 0.5
MC262 RV 7 09/24/1998 0:5 U
MC262 RV 7 10/26/1998 0.5 ,
MC262 RV 7 11/24/1998 0.9
MC262 RV 7 12/31/1998 0.7
MC262 RV 7 01/15/1999 2.4
MC262 RV 7 02/22/1999 0.9
MC262 R^ ,7 p3/Q8/!999 0.6
MC262 R\J 3 05/05/1998 0.3 2U 1.9
MC8I22 SR 13 — 29 U 7
MC8123 AD 13 — 23 6
MC8124 RV 13 - ! 29, U 5

Surface Water - Dissolved Metals (ug/1)
MC262 RV 2 11/05/1997 0.5 U 0.42 0.59
MC262 RV 4 05/14/1991 0.5
MC262 RV 5 10/01/1991 0.4
MC262 RV 7 10/29/1993 0.6
MC262 RV 7 12/01/1993 0.7
MC262 RV 7 12/21/1993 0.7
MC262 RV 7 01/21/1994 0.6
MC262 RV 7 02/17/1994 0.8
MC262 RV 7 03/07/1994 0.6

Boxed Sample Results Exceed Shaded Sample Results Exceed Screening
Screening Level By More Than IX Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Copper Iron Lead Manganese Mercury Silver Zinc

2
2
3

47 |
5
1

30 2
1

0.49
0.34
0.6
12

5 U
5 U

6
5 U
5 U
5 U

7
14

5 U
5 U

2 U 38 2.6 10 0,2 U 0.2 U
35U 12U 15U 4 5U
35 U 300 15 U f 150 1 5U
35 U 12 ,>3,\ 12 5 U

0.84 10 U 0.23 I 0.2 U 0.03 U
3 U
1 U

, 5 U
,5U i :
, 5 U
.5U
.5U
.5U

120
160
100
110
40

_____ 60_
———— —

70
____ 90.5

78~
82.9

_____ 105
134
90
98

109
_____ 98_

uT
96

104
126
119
316
3 U
30

330

130
102
84

160
160
187
160
156
114
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Data Summary Table
Moon Creek - segment MoonCrkSeg02

Location Depth
Location Type Ref Date In Feet Antimony Arsenic Cadmium
Surface Water - Dissolved Metals (ug/1)
MC262 RV 7 03/23/1994
MC262 RV 7 04/06/1994
MC262 RV 7 04/18/1994
MC262 RV 7 05/03/1994
MC262 RV 7 05/20/1994
MC262 RV 7 06/07/1994
MC262 RV 7 06/24/1994
MC262 RV 7 07/22/1994
MC262 RV 7 08/17/1994
MC262 RV 7 09/26/1994
MC262 RV 7 10/05/1994
MC262 RV 7 11/16/1994
MC262 RV 7 12/14/1994
MC262 RV 7 01/10/1995
MC262 RV 7 02/09/1995
MC262 RV 7 03/08/1995
MC262 RV 7 03/22/1995
MC262 RV 7 04/1 2/1 995
MC262 RV 7 04/25/1995
MC262 RV 7 05/09/1995
MC262 RV 7 05/23/1995
MC262 RV 7 06/12/1995
MC262 RV 7 06/27/1995
MC262 RV 7 07/11/1995
MC262 RV 7 07/25/1995
MC262 RV 7 08/14/1995
MC262 RV 7 09/13/1995
MC262 RV 7 10/18/1995
MC262 RV 7 11/21/1995
MC262 RV 7 12/27/1995
MC262 RV 7 01/17/1996
MC262 RV 7 02/28/1996
MC262 RV 7 03/27/199-6
MC262 RV 7 04/17/1996
MC262 RV 7 05/08/19%
MC262 RV 7 06/19/19%
MC262 J«k 7 07/24/19%

Boxed Sample Results Exceed
Screening Level By More Than IX

Copper Iron Lead Manganese

0.5 J
1

=:::::::::: ==": oT
0.8

agggyff'?PBSKiA!au!

amommin

— Si
0.6

0.5 J
0.5 J

*_JE
0.6

e,;,̂ ::::::,:,::.=s

1.2

mamama,

gjaCTfffi^ptfrqMEgjss
0,7
0,7
0.7
0.7
0.7
0.8
OJ
0.6
0.8
0.7

0.5 J
0.5 J
0.5 J
0.6
0.6
0.6

- 5 U
,5U
.51)
,5U
, 5 U

, 5 U
.51)

2.5 J
.5U
.5U
.5U
.5U
,5U
.5U
.5U

6
1-5 U

3 J
4

^=^^

1,5 U
1.5 U

3J
80
4

2.5 J
3J

1.5 U
4

3J
1.5 U

3J
4

3J
^^ 1.5 U

Shaded Sample Results Exceed Screening
Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Mercury Silver Zinc

..

119
101
97

104
127
141
121

__J!i
87
78

——— J|

saaaaBsssas

113
117
114
128

134
%

139
106
226
110
174
164
149
109
125
198
154
125
144

^ 93I
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Data Summary Table
Moon Creek - segment MoonCrkSeg02

Boxed Sample Results Exceed
Screening Level By More Than IX

Location
Location Type Ref Date

Depth
In Feet Antimony

Shaded Sample Results Exceed Screening
Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than lOOX

Arsenic Cadmium Copper Iron Lead Manganese Mercury Silver Zinc
Surface Water - Dissolved Metals (ug/1)
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC262

RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV

M
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV

08/21/1996
09/26/1996
10/29/1996

7 11/26/1996
12/13/1996
01/29/1997
02/21/1997
03/26/1997
04/16/1997
06/23/1997

7 07/23/1997
08/14/1997
09/03/1997
10/16/1997
11/24/1997
12/17/1997
01/21/1998
02/25/1998
03/20/1998
04/23/1998

18 10/28/1998
18 11/18/1998
18 12/14/1998
18 01/21(1999
18 03/22/1999
18 04/20/1999
18 05/04/1999
18 05/23/1999
18 06/16/1999
18 07/20/1999
18 08/04/1999
18 08/31/1999
7 05/28/1998
7 06/25/1998
7 07/27/1998

08/25/1998
09/24/1998

0.6
0.7

"oj
Te
0.6

Te
•̂ T^

0.5
0.6

"o!?
"pis
0.8

~oJ
•iLJ-!!-—

0.5
0.7

ggggg

0.7

0.5
!'LLi-!i"™

0.5
0.5
0.6

10

1.5 U
0.15
0.15

1.5
1.5
1.5

2.5

1.5
1.5

=S=S

1.5
1.5
1.5
1.5
1.5
1.4

0.5 U

1
0.001

I
1
1
1
1

1 U
1 U
1 U
3 U
3 U
3 U
3 U
3 U

1.6

lip
115

KSSCKS:
146
152

l29~
~™-—-

120
106

los"

156
S5SSSSZ

111
92

120
132
154
142
110
111
151
IF
"123"

167
O . I O I

57
45
56
61
74
93
81
85
99

138
87
84

100
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Data Summary Table
Moon Creek - segment MoonCrkSegOl

Boxed Sample Results Exceed
Screening Level By More Than IX

Shaded Sample Results Exceed Screening
Level By More Than tOX

Location
Location Type... Ref Date

Depth
In Feet Antimony

Shaded Remits With (*) Exceed
ScreeningJLevd By More Than 1MX

Arsenic Cadmium _._ Copper __ Iron Mercurv Silver Hnc
Surface Water - Dissolved Metals (ug/1)
MC262
MC262
MC262
MC262
MC262
MC262
MC262
MC8I22
MC8I23
MC8I23
MC8I24
MC8I24

RV
RV
RV
RV
RV
RV
RV
SP
AD
AD
RV
RV

7
7
7
7
7
7
3

13
13
13
13
13

10/26/1998
11/24/1998
12/31/1998
01/15/1999
02/22/1999
03/08/1999
05/05/1998 0.3 2 U

3.7

2
8.4 U

8 U

8 U

20 U
3.7 U

250

3.7 U

3 U
3 U
3 U
3 U
3 U
3 U

1 1 1
1.2 U

0.2 U 0.2 U

130

J40]

July 24,2001 'Page 6
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Statistical Summary of Total Metals Concentrations in Surface Soil
Segment MoonCrkSegOl

Units: mg/kg

Analyte Name

Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Zinc

Quantity Quantity
Tested Detected

1 1
1 1
1 1
1 1
1 1
1 1
1 1

Minimum Maximum
Detected Detected

Value Value

410
13
87

44,000
1,200

830
1,100

410
13
87

44,000
1,200

830
1,100

Average Coefficient Quantity Quantity Quantity
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

410
13
87

44,000
1,200

830
1,100

< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001

22
9.8
100

65,000
171

3,597
280

1
1
0
0
1
0
1

1
0
0
0
0
0
0

0
0
0
0
0
0
0

Date: 24 MAY 2001
Time: 11:05
Project: Coeur d'Alene basin RI/FS, WA No. 027-RI-CO-102Q

Report: cda3011_SLCLS
Page: 1
Run* 0



Statistical Summary of Total Metals Concentrations in Surface Soil
Segment MoonCrkSeg02

Units: nig/kg

Analyte Name

Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Zinc

Quantity
Tested

3
3
3
3
3
3
3

Quantity
Detected

3
3
3
3
3
3
3

Minimum Maximum
Detected Detected

Value Value

960
3

260
41,000

480
73

230

1,700
110

1,400
110,000
11,000

140
16,000

Average Coefficient Quantity Quantity Quantity
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

1,320
39.3
683

77,700
6,690

108
5,740

0.28
1.56
0.91
0.45
0.82
0.31
1.55

22
9.8
100

65,000
171

3,597
280

3
1
3
2
3
0
2

3
1
1
0
2
0
1

0
0
0
0
0
0
0

Data
Time
ProteHk

24 MAY 2001
11:05
GKurtfAlwetwwnRI/FS, WA No. 027-RI-CO-102Q

Report; cctoQllJSUXS
Pige: 2
Run*: 0



Statistical Summary of Total Metals Concentrations in Surface Water
Segment MoonCrkSeg02

Units: ug/L

Analyte Name

Antimony
Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Zinc

Quantity
Tested

2
5
87
5
6
92
6
93

Quantity
Detected

1
2
78
1
4
57
6

92

Minimum Maximum
Detected Detected

Value Value

0.3
0.42
0.25
1.2
12

0.06
1.8
30

0.3
23
7

1.2
300
47

150
330

Average Coefficient Quantity Quantity Quantity
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

0.3
11.7

0.908
1.2
95

6.03
30

125

< 0.001
1.37
1.19

< 0.001
1.44
1.16
1.97
0.34

6
50
2
1

300
15
50
30

0
0
4
1
0
2
1

91

0
0
0
0
0
0
0
2

0
0
0
0
0
0
0
0

Date: 22 MAY 2001
Time: 12:17
Project: Coeur d'Alene basin RI/FS, WA No. 027-RI-CO-102Q

Report cda3011_sw
Paee: 2
Run* 0



Statistical Summary of Dissolved Metals Concentrations in Surface Water
Segment MoonCrkSeg02

Units: ug/L

Analyte Name

Antimony
Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Zinc

Quantity
Tested

2
2
93
5
6

90
6

93

Quantity
Detected

1
1

80
2
2
46
5
93

Minimum Maximum
Detected Detected

Value Value

0,3
0,42
0,4

0.84
10

0.001
I

0.101

0.3
0.42
3.7

2
250

SO
130
340

Average Coefficient ^m^ Qoanttly Qwntty
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

0.3
0.42

0.736
1.42
130

3.97
30.3
121

< 0.001
< 0.001

0.53
0.58
1.31
2.9

1.84
0.4

2.92
150

0.38
3,2

1,000
1.09
20.4

42

0
0

80
0
0

34
1

90

0
0
0
0
0
1
0
0

0
0
0
0
0
0
0
0

Daw; 22 MAY 2001
Time: 12:17
Projecuj^ Co«ir d'Alene txutin WPS, WA No. 027-R1-CO-102Q

Report:
fust 1
Run* 0



ATTACHMENT 4
Screening Levels



FINAL RI REPORT Part 2, CSM Unit 1
Coeur d'Alene Basin RI/FS Moon Creek Watershed
RAC, EPA Region 10 Attachment 4
Work Assignment No. 027-RI-CO-102Q September 2001

Page 1

SCREENING LEVELS

Based on the results of the human health and ecological risk assessments, 10 chemicals of
potential concern (COPCs) were identified for inclusion and evaluation in the RI. The COPCs
and appropriate corresponding media (soil, sediment, groundwater, and surface water) are
summarized in Table 1. For each of the COPCs listed in Table 1, a screening level was selected.

The screening levels were used in the RI to help identify source areas and media of concern that
would be carried forward for evaluation in the feasibility study (FS). The following paragraphs
discuss the rationale for the selection of the screening levels.

Applicable risk-based screening levels and background concentrations were compiled from
available federal numeric criteria (e.g., National Ambient Water Quality Criteria), regional
preliminary remediation goals (PRGs) (e.g., EPA Region IX PRGs), regional background studies
for soil, sediment, and surface water, and other guidance documents (e.g., National
Oceanographic and Atmospheric Administration freshwater sediment screening values).
Selected RI screening levels are listed in Tables 2 through 4.

For the evaluation of site soil, sediment, groundwater, and surface water chemical data, the
lowest available risk-based screening level for each media was selected as the screening level. If
the lowest risk-based screening level was lower than the available background concentration, the
background concentration was selected as the screening level.

Groundwater data are screened against surface water screening levels to evaluate the potential for
impacts to surface water from groundwater discharge.

For site groundwater and surface water, total and dissolved metals data are evaluated separately.
Risk-based screening levels for protection of human health (consumption of water) are based on
total metals results, therefore, total metals data for site groundwater and surface water were
evaluated against screening levels selected from human health risk-based screening levels.
Risk-based screening levels for protection of aquatic life are based on dissolved metals results,
therefore, dissolved metals data for site groundwater and surface water were evaluated against
screening levels selected from aquatic life risk-based screening levels.

W:\02700\OI06.0I2\CSM Unit 1 \Moon Creek\Attchmt 4.wpd



FINAL RI REPORT
Coeur d'AJene Basin RI/FS
RAC, EPA Region 10
Work Assignment No. 027-RI-CO-1Q2Q

Part 2, CSM Unit 1
Moon Creek Watershed

Attachment 4
September 2001

Page 2

Table 1
Chemicals of Potential Concern

Chemical
Antimony
Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Mercury
Silver
Zinc

Human Health COPC -

Soil/Sediment
X
X
X

X
X
X

X

Groundwater
X
X
X

X

X

Surface
Water

X
X

X
X
X

X

Ecological COPC

Soil

X
X
X

X

X

Sediment

X
X
X

X

X
X
X

Surface
Water

X
X

X

X

W:\02700\0106.012\CSM Unit 1 \Moon Creek\Attchmt 4,wpd
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Table 2
Selected Screening Levels for Groundwater and Surface Water—Coeur d'Alene River

Basin and Coeur d'Alene Lake

;>-!.,;.;----'.• ^•fi-^'.fvfjf'
-:-:f::::=Siiifi:!l£';;3SifiSii3|
•''•'< '•- "-^C^einii^iX'iS
Antimony

Arsenic

Cadmium

Copper

Iron

Lead

Manganese

Mercury

Silver

Zinc

•^y^arS^^'^,^
•it*"38^ater'Tl^iiT^
<rj^?j(fi^L>'-': ™

6*

50"

2°

le

300-

15"

50."

2a

100s

30e

•^.^"-"•SBrface'"-"?'''1';
^^ateEW^oia!*

-/- - '".:=. :;-i •-<•£-:=;.,• .^-^™-a~™P--~^*~-•-" aa=.(Cjip^ ;.::.,:,, :,:\;,
2.92b

150c-d

0.38b

32c,d

l,000c-d

1.09b

20.4b

0.77c'd

0.43^

42c-d

,,;iGroi«idwater
-••^•'•-.--^TotiSi''''."''"''"
.:-^:;-.(»^L)"T'--:

6'

50s

2'

le

300'

15"

50'

2« •

100'

30e

Groundwater ,,
;" DisMrfved "I

± m/ty : •-.-'
2.92b

ISO0-"

0.38b

S^^

l,000c'd

1.09b

20.4b

0.77c-d

O^S0-"1

42c-d

'40 CFR 141 and 143. National Primary and Secondary Drinking Water Regulations. U.S. EPA Office of Water.
Office of Groundwater and Drinking Water. http://www.epa.gov/OGWDW/wot/appa.html. October 18, 1999.

""Dissolved surface water 95th percentile background concentrations calculated from URS project database.
Treshwater NAWQC for protection of aquatic life are expressed in terms of the dissolved metal in the water
column.

dFreshwater NAWQC for cadmium, copper, lead, silver, and zinc are expressed as a function of hardness (mg/L of
CaCO3) in the water column.
Values above correspond to a hardness value of 30 mg/L.
Toxicological Benchmarks for Screening Potential Contaminants of Concern for Effects on Aquatic Biota: 1996
Revision. U.S. Department of
Energy. Office of Environmental Management. ES/ER/TM-96/R2. Value based on total metals concentration.

Note:
- microgram per liter

W:\02700\0106.012\CSM Unit l\Moon Creek\Attchmt 4.wpd
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TableS
Selected Screening Levels for Surface Water—Spokane River Basin

Chemical

Antimony

Arsenic

Cadmium

Copper

Iron

Lead

Manganese

Mercury

Silver

Zinc

SpokaneRSegOl

Surface
Water Total

(Pî )
6'

50*

2f

le

300'

15'

50*

2*

100*

30C

^Surface
^Water
Dissolved

(jigflL)

2.92b

150=

0.38b

2.3M

^OGO*

IJQ&

20,4b

0.77£

0.22^

30^

SpokaneRSeg02

Surface
Water Total

(WI/L)

6'

50"

T

r
300*

15*

50'

2m

100*

30e

Surface
Water

Dissolved
{f*̂ }

2.92b

150C

0.38b

3.8=-d

1,000=

1.09b

20.4b

0.77C

0.62^

50s-d

SpokaneRSeg03

Surface
Water Total

(PgflU)

6*

50'

2e

1*

300*

15'

50*

2*

100*

30s

Surface
Water

Dissolved
(Hg/L)

2.92b

150=

Q,3$>

5.T*

1,000£

1.4«-d

20.4b

0.77C

1.4Rd

75<yl

*40 CFR 141 and 143. National Primary and Secondary Drinking Water Regulations. U.S, EPA Office of Water.
Office of Groundwater and Drinking Water, http://www,epa.gov/OGWDW/wot/appa.html. October 18, 1999.

^Dissolved surface water 95th percentile background concentrations calculated from URS project database.
Technical Memorandum. Estimation of Background Concentration in Soils, Sediments, and Surface Waters,
Coeur d'Alene Basin RI/FS. URS. May 2001.

Treshwater NAWQC for protection of aquatic life are expressed in terms of the dissolved metal in the water
column,
freshwater NAWQC for cadmium, copper, lead, silver, and zinc are expressed as a function of hardness
(mg/L of CaCOS) in the water column,
Toxicological Benchmarks for Screening Potential Contaminants of Concern for Effects on Aquatic Biota: 1996
Revision. U.S. Department of Energy. Office of Environmental Management. ES/ER/TM-96/R2. Value based
on total metals concentration.

Note:
}ig/L - microgram per liter

W:\02700\0106.012\CSM Unit I\Moon CreclAAttchnrt 4.wpd
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Table 4
Selected Screening Levels—Soil and Sediment

•' -u, v;:rs' •"-".". "'r~Tv,--~&: :'•'.**.!,

•--^'Sj'Sisfc'i/il:
Chemical ;

Antimony

Arsenic

Cadmium

Copper

Iron

Lead

Manganese

Mercury

Silver

Zinc

#ijper C^iffil^ATte;^River",
. :•:• ' .-• . .: .-.-~..' ...•.:•..•$ j.:'#¥*8&$g-Ki:.i£,*\.- ..-.•; .if.

^i&SM
...::^ja^^-^

31.3"

22b

9.8d

100d

65,000b

171b

3,597b

23. 5a

391a

280b

SflSSliirtiiit^in
•:!I|ipi)';:;7:B-:

3.30b

13.6b

1.56b

32.3b

40,000C

51.5b

l,210b

0.179"

4.5C

200b

-iJL»w«r:eoeur d'Alene Riveii,
•" £i!!i'li;lsl̂ ^ES :̂:;.. ";
;;i:i-Sqii;?;?jf

• ;-.-'fajft&: "*..

31.3a

12.6b

9.8d

100d

27,600b

47.3"

l,760a

23 .5a

391a

97. lb

Sediment
qfip^)

3e

12.6b

0.678b

28C

40,000C

47.3b

630C

0.1 79b

4.5C

97.1b

Spokane River Basin

': '•'••'soiii'".:^
(mg/kg)

31.3a

9.34b

9.8d

100d

25,000b

14.9b

1,760"

23 .5"

391"

66.4b

Sediment
(mg/kg) ""

30

9.34b

0.72b

28C

40,000°

14.9b

663b

0.1 74C

4.5°

66.4b

"U.S. EPA Region IX Preliminary Remediation Goals for Residential or Industrial Soil
http://www.epa.gov/region09/wasate/sfund/prg. February 3,2000.

bTechnical Memorandum. Estimation of Background Concentration in Soils, Sediments, and Surface Waters.
Coeur d'Alene Basin RI/FS. URS. May 2001.
Values as presented in National Oceanographic and Atmospheric Administration Screening Quick Reference
Tables, NOAA HAZMAT Report 99-1, Seattle, WA. M. F. Buchman, 1999. Values generated from numerous
reference documents.

dFinal Ecological Risk Assessment. Coeur d'Alene Basin RI/FS. Prepared by CH2M HILL/URS for EPA
Region 10. May 18,2001. Values are the lowest of the NOAEL-based PRGs for terrestrial biota (Table ES-3).

Note:
mg/kg - milligram per kilogram

W:\02700\0106.012\CSM Unit l\Moon Creek\Attchmt 4.wpd
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